SOIL SURVEY OF 
Harris County, Texas 


United States Department of Agriculture 


Soil Conservation Service 
In cooperation with the 

WZ Texas Agricultural Experiment Station and the 
Harris County Flood Control District 


HOW TO USE 
TLCYPCrr 


aVeer 
pistomes ake 


fe Al 
JERR Re 


Locate your area of interest on 
] the "Index to Map Sheets’’ 
. 


y) Note the number of the map 
sheet and turn to that sheet. 


Locate your area of interest 
3 * onthe map sheet. 


List the map unit symbols 
4 that are in your area, 


THIS SOIL SURVEY 


6. 


Turn to ‘index to Soil Map Unite'" 
5 A which lists the name of each map unit and the 
page where that map unit is described. 


= 
= 
= 
= 
ia 
= 
- 


a 


See ‘Summary of Tables" (following the 
Contents) for location of additional data 
ona specific soil use. 


— 
a 
— 


EEESSiErE 


PVCS HUE 


‘rptddo dl 
padbeoveraye 


UUUUIUUUTE 


Consult “Gontents*' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; lo specialists in wildlife management, waste disposal, or pollution control. 


This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all who need the information, regardless of race, color, national origin, sex, reli- 
gion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1969-72. 
Soil names and descriptions were approved in 1973. Unless otherwise indicated, 
statements in the publication refer to conditions in the county in 1972. This 
survey was made cooperatively by the Soil Conservation Service, the Texas 
Agricultural Experiment Station, and the Harris County Flood Control Dis- 
trict. It is part of the technical assistance furnished to the Harris Soil and 
Water Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps could cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 
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SOIL SURVEY OF HARRIS COUNTY, TEXAS 


By Frankie F. Wheeler, Soil Conservation Service 


Soils Surveyed By Frankie F. Wheeler, Jack D. Crout, and Larry F. Ratliff, 
Soil Conservation Service. Don T. Hatherly, Jesse D. Deshotels, and Jerry 


B. Lee, Soil Scientists, Soil Conservation Service, assisted in field 
mapping 


United States Department Of Agriculture, Soil Conservation Service, in 
cooperation with the Texas Agricultural Experiment Station and the Harris 
County Flood Control District 


Introduction 


HARRIS COUNTY is in the southeastern part of 
Texas (see facing page). Houston, the county seat, is 
about 25 miles south of the Montgomery County line on 
Interstate Highway 45. The city, the third largest seaport 
in the nation, is a leading center for petrochemicals and 
other manufactured goods, for banking, for pipeline trans- 
mission, for agribusiness, and for science-based industries. 
In 1970, the population of the county was 1,741,912. The 
population is rapidly increasing. 

The county is irregular in shape, measuring about 35 
miles from north to south and 50 miles from east to west. 
It covers 1,765 square miles, or 1,129,600 acres. About 40 
percent of the county is urban land, 25 percent is pasture 
and range, 15 percent is cropland, 15 percent is woodland, 
and 5 percent is federal land and water areas. Growing 
rice and grain sorghum and raising beef cattle are the 
principal farming enterprises. 

Harris County is in the Coast Prairie and East Texas 
Timberlands Land Resource Areas. The soils in the Coast 
Prairie Area formed under grasses and are dominantly 
dark colored, loamy, and clayey. The soils in the East 
Texas Timberlands Area formed under forest vegetation 
and are dominantly light colored, sandy, and loamy. Slope 
is the main management concern on the soils of this sur- 
vey area, The nearly level soils are often seasonally wet, 
and adequate drainage outlets are needed. The other soils 
are susceptible to sheet and gully erosion if they are not 
protected. 


Gencral Nature of the County 

The history, industry, transportation, natural resources, 
and climate of the county are briefly described in this 
section. 
History 

Harris County was established by an act of the Texas 
Lepislature in 1836. It was named for John R. Harris, 
who settled at the junction of Buffalo Bayou and Brays 


Bayou in 1824. He established the town of Harrisburg, 
site of the first county seat. Houston was founded on Au- 
gust 30, 1836, and served as the capital of the Republic of 
Texas from 1837 to 1839. The county seat was moved 
from Harrisburg to Houston in 1836. Harrisburg is now 
part of Houston. 

The first railroad in Texas operated out of Houston, 
and one of the first newspapers in Texas was published 
by Gail Borden in Harrisburg. Oil was discovered in Har- 
ris County in 1904. The Port of Houston became a deep 
water port with the arrival of the first ocean-going ship, 
the S. S. Satilla, in 1915. 


Industry 


The industrial complex of Harris County is the largest 
in the Southwest. It includes manufacturing, marketing, 
merchandising, banking, housing, agribusiness, and 
science-based industries. 

More than 2,600 manufacturing firms operate in Harris 
County. They employ 20 percent of the nonagricultural 
workers. Oil refining is Harris County’s chief industry. 
About 20 major oil companies have headquarters in 
Houston. The county is also an important source of natu- 
ral gas. A large part of the nation’s petrochemicals 
(chemicals from crude oil and natural gas) are refined in 
the county. 

The housing industry has expanded extensively in 
recent years to keep pace with population growth. Re- 
sidential areas have developed around downtown 
Houston. Most of the county’s residential units are single 
family homes. But since the 1950’s, a large number of 
townhouses and high-rise apartment buildings have been 
built in several parts of the county. 

The county is generally flat and fertile. Rice, grain 
sorghum, corn, cotton, forage, pasture, timber, and cattle 
are important agricultural products. In addition, Harris 
County is the nation’s leading producer of agricultural 
chemicals, fertilizers, and insecticides. Emphasis in the 
county is on marketing and distribution of agricultural 
products; soil conservation; forage crop production; and 
breeding, feeding, and caring for livestock. More than 50 
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percent of the export tonnage of the Port of Houston is 
agricultural commodities. 

The Lyndon B. Johnson Space Center is located in the 
southeastern part of Harris County, about 22 miles from 
downtown Houston. This complex was constructed in 1962 
on a 1,640 acre site. 


Transportation 


Interstate Highway 10 and Interstate Highway 45 meet 
in Houston, and in addition to a freeway system, Harris 
County has an excellent network of state and farm-to- 
market highways. 

The Port of Houston, which in 1972 moved more than 
69 million tons of cargo, is the third largest seaport in the 
United States in total tonnage, according to official 
statistics of the U.S. Corps of Engineers. The Houston 
Ship Channel, a 50-mile inland waterway, connects 
Houston with the sea lanes of the world. Most of the 
channel has a minimum width of 400 feet and a depth of 
40 feet. 

More than 100 steamship lines offer regular service 
between the Port of Houston and some 250 ports of the 
world. Every year more than 4,000 ships call at Houston, 
which has more than 100 wharves in operation. 

Six major rail systems operate 14 lines of mainline 
track radiating from the City of Houston, and two 
switching lines serve the industrial areas and the Port of 
Houston. 


Natural Resources 


Harris County has abundant supplies of minerals, 
timber, farming soil, sea water, and fresh water. Oil and 
gas furnish hydrocarbon compounds for refineries and 
chemical-petrochemical industries. Forest products from 
Harris County and surrounding counties support lumber- 
ing, plywood production, furniture fabrication, and paper 
milling. Salt and lime are also produced in the county. 

The southeastern part of Harris County joins Galveston 
Bay for an abundant supply of sea water. The county is 
located atop a great underground water reservoir. A 
recent study indicates that the water in storage in the un- 
derground aquifer is sufficient for 250 years at a 
withdrawal rate of 600 million gallons daily. A dam on the 
San Jacinto River forms Lake Houston, which supplies 
Houston with 130 million gallons of surface water per 
day. 

Climate 

The climate of Harris County is predominantly marine. 
The terrain includes numerous small streams and bayous 
which, together with the nearness to Galveston Bay, 
favor the development of fogs. Prevailing winds are from 
the southeast and south, except in January when frequent 
high pressure areas bring invasions of polar air and 
prevailing northerly winds. 

Temperatures are moderated by the influence of winds 
from the Gulf, which results in mild winters and relative- 


ly cool summer nights. Another effect of the nearness of 
the Gulf is abundant rainfall, except for rare extended 
dry periods. Polar air penetrates the area frequently 
enough to provide stimulating variability in the weather. 
Table 1 gives data on temperature and precipitation. 

The average number of days with minimum tempera- 
tures of 32 degrees F. or lower is only about 7 per year 
at Houston and 15 at the airport. Most freezing tempera- 
tures last only a few hours because they are usually ac- 
companied by clear skies. 

Monthly rainfall is evenly distributed throughout the 
year. Annual rainfall has varied from 72.86 inches in 1900 
to 17.66 inches in 1917. About 75 percent of the years 
have total precipitation between 30 and 60 inches. 
Monthly precipitation has ranged from 17.64 inches to 
only a trace. Because thundershowers are the main source 
of rainfall, precipitation may vary substantially in dif- 
ferent sections of Houston on a day-to-day basis. 

About one-fourth of the days each year are clear. Oc- 
tober has the most clear days. Cloudy days are relatively 
frequent from November to May and partly cloudy days 
are more frequent from June through September. 
Sunshine averages near 60 percent of the possible amount 
for the year ranging from 46 percent in winter to 69 per- 
cent in summer. Snow is rare. However, in an occasional 
year several inches will fall in January or February. 

Heavy fog occurs on an average of 16 days a year, and 
light fog occurs about 62 days a year. 

Destructive windstorms are fairly infrequent, but both 
thundersqualls and tropical storms occasionally pass 
through the area. 

The average date of the last temperature of 32 degrees 
F, or lower in spring is March 2. The average date of the 
first 32 degrees F. temperature in fall is November 28. 
The average period from the last 32 degrees F. tempera- 
ture in spring to the first in fall is 271 days. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are located, and 
how they can be used. The soil scientists went into the 
area knowing they likely would locate many soils they al- 
ready knew something about and perhaps identify some 
they had never seen before. They observed the steepness, 
length, and shape of slopes, the size of streams and the 
general pattern of drainage, the kinds of native plants or 
crops, and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence of 
natural layers, or horizons, in a soil; it extends from the 
surface down into the parent material that has been 
changed very little by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase are 
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the categories of soil classification most used in a soil sur- 
vey. 

Soils that have profiles almost alike make up a soil se- 
ries. Except for different texture in the surface layer, all 
the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series commonly is named for a 
town or other geographic feature near the place where a 
soil of that series was first observed and mapped. Atasco 
and Beaumont, for example, are the names of two soil se- 
ries. All the soils in the United States having the same 
series name are essentially alike in characteristics. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Atasco fine sandy loam, 1 to 4 per- 
cent slopes, is a phase within the Atasco series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries accu- 
rately. The soil map in the back of this publication was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units, On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other kind 
that have been seen within an area that is dominantly of 
a named soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Some can- 
not be classified as soils and are called land types. The 
mapping units in Harris County are discussed in the sec- 
tion “Soil Maps for Detailed Planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested and their suita- 
bilities and limitations (interpretations) are modified as 
necessary during the course of the survey, and new in- 
terpretations are added to meet local needs. This is done 
mainly through field observations of behavior of different 
kinds of soil for different uses under different levels of 
management. Also, data are assembled from other 
sources, such as test results, records, field experience, and 
information available from state and local specialists. For 
example, data on yields of crops under defined practices 
are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so it can be readily 


useful to different groups of users, among them farmers, 
managers of rangeland and woodland, engineers, planners, 
developers and builders, homebuyers, and those seeking 
recreation. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Harris County. A soil as- 
sociation is a landscape that has a distinctive pattern of 
soil in defined proportions. It typically consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association can 
occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to 
locate large tracts that are suitable for a certain kind of 
land use. Such a map is a useful general guide in manag- 
ing a watershed, a wooded tract, or a wildlife area or in 
planning engineering works, recreation facilities, and com- 
munity developments. It is not a suitable map for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure, 
because the soils in any one association ordinarily differ 
in slope, depth, drainage, and other characteristics that 
affect their management. 

The soil associations in this survey have been grouped 
into four general kinds of landscapes for broad in- 
terpretative purposes. Each of the broad groups and the 
ineluded soil associations in each group are described in 
the following pages. The terms for texture used in the 
title for several of the associations apply to the texture of 
the surface layer. For example, in the title of association 
1, clayey and loamy refer to the texture of the surface 
layer. 

Land area of the eight soil associations in Harris Coun- 
ty makes up about 98 percent of the total acreage in the 
county. The rest is water area. 


Nearly Level, Clayey and Loamy, Prairie 
Soils 


This group of associations makes up about 39 percent 
of the county. The major soils are in the Lake Charles, 
Bernard, Midland, and Beaumont series. These are nearly 
level soils on the prairie. They have a clayey or loamy 
surface layer and clayey underlying layers. The soils that 
have a clayey surface layer have deep wide cracks on the 
surface when they are dry. Water enters the soil rapidly 
through the cracks, but enters very slowly when the soil 
is wet and the cracks are sealed. The clayey underlying 
layer has a high shrink-swell potential. The soils in these 
associations are somewhat poorly drained to poorly 
drained, and they are very slowly permeable. 

Most of the soils were in crop or pasture at one time, 
and some areas are still used for farming. Rice, corn, 
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grain sorghum, and cotton are the principal cultivated 
crops. Bermudagrass and dallisgrass are the principal 
plants on improved pasture. Native pasture plants are an- 
dropogon and paspalum. Native pine and hardwood trees 
have encroached in some areas, especially along the major 
streams and drainageways. 

A large acreage consists of metropolitan areas and sur- 
rounding rural areas where the population is increasing. 
Many of the soils are covered by buildings and other 
structures such as single- and multiple-unit dwellings, 
garages, sidewalks, patios, driveways, streets, schools, 
churches, shopping centers, office buildings, paved park- 
ing lots, and industrial complexes. Some areas have been 
cut, graded, and filled. 

The soils in this group of associations have severe 
limitations for urban use. The greatest management con- 
cern is the high shrink-swell potential. Cracked ceilings, 
driveways, sidewalks, patios, buckled retaining walls, and 
shifting fences are common. The risk of corrosion of un- 
coated steel is high, and many pipes rust through within 2 
to 4 years. The soils are not suitable for use as septic 
tank filter fields. Establishing of lawns and gardens is 
difficult because of the high clay content of these soils. 
Where exposed, the soils are sticky and muddy when wet. 


1. Lake Charles-Bernard association 


Somewhat poorly drained, very slowly permeable, clayey 
and loamy soils 


This association consists of nearly level soils on upland 
prairies (fig. 1). It occupies about 24 percent of the coun- 
ty. Lake Charles soils make up about 31 percent of the 
association, Bernard soils 31 percent, and Edna, Beau- 
mont, Vamont, Midland, and Addicks soils make up the 
rest. 

Lake Charles soils are smooth in most places, but in 
undisturbed areas they have gilgai relief. They are in 
slightly lower positions on the landscape than the 
Bernard soils. Bernard soils are also smooth, but in some 
areas the surface is dotted with numerous pimple 
mounds. 

Lake Charles soils have a surface layer that is about 36 
inches thick. In the upper 22 inches it is very firm, 
neutral, black clay. In the lower 14 inches it is very firm, 
mildly alkaline, very dark gray clay. The next layer is 
about 16 inches thick and is very firm, mildly alkaline, 
dark gray clay that has intersecting slickensides. The 
layer below that, extending from a depth of 52 inches to 
74 inches, is very firm, mildly alkaline, gray clay that has 
mottles of olive brown and yellowish brown. 

Bernard soils have a friable, neutral, very dark gray 
clay loam surface layer that is about 6 inches thick. The 
layer below that is about 48 inches thick and consists of 
firm, neutral, very dark gray clay in the upper part and 
very firm, moderately alkaline, dark gray clay in the 
lower part. Below that is a layer of firm, moderately al- 
kaline, gray clay that has distinct yellowish brown mot- 
tles. There are a few calcium carbonate concretions at a 
depth of about 54 inches. 


Edna soils occur mainly as pimple mounds in close as- 
sociation with Bernard soils. Beaumont, Vamont, Midland, 
and Addicks soils are in positions on the landscape similar 
to those of Lake Charles soils. 

Large areas of this association are covered by buildings 
and other urban structures. Some areas are idle or are 
being held for future development. Other areas are used 
for cultivated crops, native pasture, and improved 
pasture. 

Generally, these soils are only slightly susceptible to 
water erosion. Most erosion is caused by water flowing 
from large, nearly level areas into drainageways. 


2. Midland-Beaumont association 


Poorly drained, very slowly permeable, loamy and clayey 
soils 


This association consists of nearly level soils on upland 
prairies. It oceupies about 15 percent of the county. 
Midland soils make up about 49 percent of the association, 
and Beaumont soils about 20 percent. Lake Charles, 
Vamont, Bernard, Edna, and Clodine soils make up the 
rest. 

Midland soils are smooth, but pimple mounds are com- 
mon in a few places. These soils are in slightly higher 
positions on the landscape than Beaumont soils. Beaumont 
soils are also smooth in most places, but in undisturbed 
areas they have gilgai relief. 

Midland soils have a surface layer of firm, strongly 
acid, dark grayish brown silty clay loam about 7 inches 
thick. The next layer is firm, medium acid, gray silty clay 
about 13 inches thick. The layer below that, extending to 
a depth of 50 inches, is very firm, dark gray clay that is 
slightly acid and has slickensides in the upper part. It is 
neutral in the lower part. The next layer, extending to a 
depth of 72 inches, consists of very firm, moderately al- 
kaline clay that is mottled gray, olive yellow, and 
brownish yellow. 

Beaumont soils have a surface layer of very firm, very 
strongly acid, dark gray to gray clay about 21 inches 
thick. The surface layer grades gradually to a layer, about 
38 inches thick, of very firm, strongly acid, gray clay that 
has intersecting slickensides. The layer below extends to 
a depth of about 73 inches. It consists of very firm, 
slightly acid, grayish brown clay that has mottles of light 
olive brown and strong brown. 

Edna soils occur mainly as pimple mounds in close as- 
sociation with the Midland soils. Vamont soils are ad- 
jacent to Beaumont soils mainly in gently sloping areas 
leading to natural drainageways. The Lake Charles, 
Bernard, and Clodine soils are in positions on the land- 
seape similar to those of Midland and Beaumont soils. 

This association is used for cultivated crops, native 
pasture, and improved pasture. Some areas are covered 
by buildings and other urban structures. Generally, the 
soils are only slightly susceptible to water erosion. 
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Nearly Level, Loamy, Prairie Soils 


This group of associations makes up about 47 percent 
of the county. The major soils are Clodine, Addicks, 
Gessner, Wockley, Katy, and Aris soils. These are nearly 
level soils on prairies. They have a loamy surface layer 
and loamy or clayey underlying layers. They are 
somewhat poorly drained to poorly drained and are 
moderately permeable to very slowly permeable. 

Most of the soils are in crops or pasture. The soils are 
used mainly for rice, improved pasture, and native 
pasture. In a few areas they are used for corn, grain 
sorghum, and vegetables. Improved pastures consist 
mainly of common bermudagrass, Coastal bermudagrass, 
and Pensacola bahiagrass, and native pastures consist of 
bluestem and panicum and some berryvines, myrtle 
bushes, and annual weeds. Pine and hardwood trees have 
encroached in some areas. 

One of the associations in this group is made up of 
metropolitan areas and built-up rural areas. Many of the 
soils are covered by buildings and other structures such 
as single- and multiple-unit dwellings, garages, sidewalks, 
patios, driveways, streets, schools, churches, shopping 
centers, office buildings, paved parking lots, and industri- 
al complexes. 

The soils in this group of associations have some severe 
limitations for town-and-country development. The most 
severe are the poor drainage characteristics of the soils. 
Many areas lack adequate drainage outlets. In general, 
the soils have severe limitations for use as septic tank 
filter fields. If they are used for lawns and gardens, they 
need artificial drainage. 


3. Clodine-Addicks-Gessner association 
Poorly drained, moderately permeable soils 


This association consists of nearly level, loamy soils on 
prairies (fig. 2). It occupies about 19 percent of the coun- 
ty. Clodine soils make up about 31 percent of the associa- 
tion, Addicks soils about 27 percent, and Gessner soils 
about 18 percent. Wockley, Katy, and Aris soils make up 
the rest. 

The Clodine soils occur in smooth, nearly level areas 
and as pimple mounds in areas slightly above the Addicks 
soils. Addicks soils are smooth and nearly level in most 
places. The Gessner soils are in depressions. 

The Clodine soils have a friable, dark gray loam surface 
layer about 12 inches thick that is neutral in the upper 
part and moderately alkaline in the lower part. The next 
layer is friable, moderately alkaline gray loam about 17 
inches thick. The layer below that, extending to a depth 
of 72 inches, is friable, moderately alkaline, light brownish 
gray loam that has irregularly shaped, pitted calcium car- 
bonate concretions. 

The Addicks soils have a friable, neutral, black loam 
surface layer about 11 inches thick. The layer below that 
is friable, neutral, dark gray loam about 12 inches thick. 
The next layer is about 26 inches thick and consists of fri- 


able, moderately alkaline, light gray loam that is about 20 
percent, by volume, visible calcium carbonate. The layer 
at a depth of 49 inches is firm, moderately alkaline, light 
gray loam that has distinct yellow and yellowish brown 
mottles and is about 5 percent visible calcium carbonate. 

The Gessner soils have a surface layer of friable, 
slightly acid, dark grayish brown loam about 7 inches 
thick. The next layer is about 9 inches thick and consists 
of friable, slightly acid, grayish brown loam. It tongues 
into a layer of friable, neutral, dark gray loam, about 18 
inches thick that is slightly more clayey. The layer below 
that is about 19 inches thick and consists of friable, 
moderately alakline, light brownish gray loam. The layer 
below that, extending to a depth of 84 inches, is firm, 
moderately alkaline, light gray sandy clay loam that has 
distinet mottles of yellowish brown and brownish yellow. 

The Wockley soils are in positions similar to those of 
the Clodine soils. The Katy and Aris soils are in positions 
similar to those of the Addicks soils. 

A large acreage is covered by buildings and other 
urban structures. A few areas are idle. The rest of the as- 
sociation is used for cultivated crops, native pasture, and 
improved pasture. 

The soils are only slightly susceptible to water erosion. 
Lack of adequate outlets for surface drainage is the 
major management concern. 


4. Wockley-Gessner association 


Somewhat poorly drained and poorly drained, moderately 
slowly permeable and moderately permeable soils 


This association consists of nearly level loamy soils on 
prairies (fig. 4). It occupies about 15 percent of the coun- 
ty. Wockley soils make up about 55 percent of the as- 
sociation, and Gessner soils make up about 22 percent. 
Clodine, Addicks, Hockley, Katy, and Aris soils make up 
the rest. 

The Wockley soils are in smooth, nearly level areas, but 
there are pimple mounds in a few places. Wockley soils 
generally are in slightly higher positions on the landscape 
than the Gessner soils. The Gessner soils are in nearly 
level areas and in slight depressions. Some of the depres- 
sions are circular. 

The Wockley soils have a surface layer of friable, 
strongly acid, dark grayish brown fine sandy loam about 7 
inches thick. The next layer is friable, medium acid, 
brown fine sandy loam about 15 inches thick. The layer 
below that is about 11 inches thick and consists of firm, 
strongly acid, brown sandy clay loam that has mottles of 
yellowish brown, red, and light brownish gray. The next 
layer extends to a depth of 60 inches; it is firm, medium 
acid, light brownish gray sandy clay loam that has mottles 
of yellowish brown and red. It is about 12 percent 
plinthite. 

The Gessner soils have a surface layer of friable, 
slightly acid, dark grayish brown loam about 7 inches 
thick. The next layer is about 9 inches thick and consists 
of friable, slightly acid, grayish brown loam. It tongues 
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into a layer of friable, neutral, dark gray loam about 18 
inches thick that is slightly more clayey. The layer below 
that is about 19 inches thick and consists of friable, 
moderately alkaline, light brownish gray loam. The next 
layer extends to a depth of 84 inches and is firm, 
moderately alkaline, light gray sandy clay loam that has 
distinct mottles of yellowish brown and brownish yellow. 

The Clodine, Addicks, Katy, and Aris soils are in posi- 
tions similar to those of the Wockley soils. The Hockley 
soils are better drained and are in slightly higher posi- 
tions on the landscape than either Wockley or Gessner 
soils. 

Most of this association is used for cultvated crops, na- 
tive pasture, and improved pasture. Some areas are 
forested, especially along the major streams, and some re- 
sidential subdivisions have been built in the forested 
areas. In general, the soils are only slightly susceptible to 
water erosion. 


5. Katy-Aris association 


Somewhat poorly drained and poorly drained, very 
slowly permeable soils 


This association consists of nearly level, loamy soils on 
prairies. It occupies about 13 percent of the county. Katy 
soils make up about 41 percent of the association, and 
Aris soils make up about 20 percent. Gessner, Clodine, 
Wockley, and Addicks soils make up the rest. 

Katy soils and Aris soils are mostly in smooth places. 
The Katy soils are in slightly higher places on the land- 
scape than the Aris soils. Aris soils are more poorly 
drained than the Katy soils. 

The Katy soils have a friable, medium acid, dark gray- 
ish brown fine sandy loam surface layer about 10 inches 
thick. The next layer is friable, medium acid, brown fine 
sandy loam that extends to a depth of about 28 inches. 
The layer below that is prominently mottled gray, red, 
yellowish brown, and strong brown. It is very firm, 
slightly acid clay loam that extends to a depth below 65 
inches. 

The Aris soils have a friable, neutral, dark grayish 
brown fine sandy loam surface layer about 7 inches thick. 
The next layer is friable, slightly acid, grayish brown fine 
sandy loam that extends to a depth of 21 inches. The layer 
below that extends to a depth of 28 inches and is firm, 
medium acid, gray sandy clay loam that contains tongues 
and interfingers. The next layer below that extends to a 
depth of 46 inches and is very firm, strongly acid dark 
gray clay that has mottles of red and strong brown. The 
layer below that extends to a depth of 60 inches and is 
very firm, medium acid, gray clay; it grades to very firm, 
slightly acid, light gray clay loam. 

The Gessner soils are in low lying depressions similar 
to those of the Aris soils. The Clodine, Wockley, and Ad- 
dicks soils are in positions on the landscape similar to 
those of the Katy soils. 

Most of this association is used for cultivated crops, na- 
tive pasture, and improved pasture. This association is the 


main rice producing area in the county. A few areas are 
covered by buildings and other urban structures. The 
soils are only slightly susceptible to water erosion. 


Nearly Level to Gently Sloping, Loamy, 
Forested Soils 


This group of associations makes up about 10 percent 
of the county. The major soils are Aldine, Ozan, Segno, 
and Hockley soils. These are nearly level to gently sloping 
soils on forested uplands. They have a loamy surface 
layer and loamy or clayey underlying layers. They are 
moderately well drained to poorly drained. They are 
moderately slowly permeable to very slowly permeable. 

The associations in this group include the most heavily 
timbered areas in the county. The soils are used mainly 
for timber production, woodland grazing, and improved 
pasture. In some small areas they are used for cultivated 
crops and home gardens. Native vegetation is chiefly pine 
and hardwood trees, beaked panicum, and little bluestem. 
Improved pasture grasses are mainly common bermu- 
dagrass, Coastal bermudagrass, and Pensacola bahiagrass. 

Some buildings and other urban structures have been 
constructed on a few of the associations in this group. 
There are only a few residential subdivisions, but the 
potential for development is good because of the trees. 

The limitations for town-and-country development are 
slope, drainage, and permeability. A lack of roads make 
some areas inaccessible. 


6. Aldine-Ozan association 


Somewhat poorly drained and poorly drained, very 
slowly permeable and slowly permeable soils 


This association consists of nearly level, loamy, forested 
soils. It occupies about 6 percent of the county. Aldine 
soils make up about 41 percent of the association, and 
Ozan soils make up about 26 percent. Atasco, Bissonnet, 
Wockley, and Hockley soils make up the rest. 

The Aldine soils are in nearly level areas, but there are 
pimple mounds in places. The Aldine soils are in slightly 
higher positions on the landscape than the Ozan soils, 
which are in nearly level areas and in slight depressions. 
Some of the depressions are enclosed. 

The Aldine soils have a surface layer of friable, medium 
acid, dark grayish brown very fine sandy loam about 5 
inches thick. The next layer is friable, medium acid, gray- 
ish brown very fine sandy loam about 5 inches thick. It 
tongues into friable, very strongly acid, yellowish brown 
loam about 9 inches thick. The layer below that consists 
of about 11 inches of firm, very strongly acid, gray clay 
that has mottles of yellowish brown and red. The next 
layer, extending to a depth of 60 inches, is firm, slightly 
acid, light gray clay loam that is less mottled with depth. 

The Ozan soils have a surface layer of friable, medium 
acid, dark grayish brown loam about 2 inches thick. The 
next layer is about 16 inches thick and consists of friable, 
strongly acid, light brownish gray loam that tongues into 
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a slightly more clayey layer of friable, medium acid, light 
brownish gray loam about 33 inches thick. The layer 
below that extends to a depth of 65 inches and is friable, 
strongly acid, light brownish gray sandy clay loam that 
has mottles of red and yellowish brown. 

The Bissonnet and Wockley soils are in positions 
similar to those of the Aldine soils. The Hockley soils are 
better drained and are in slightly higher positions than 
the Aldine soils. The Atasco soils and some of the 
Hockley soils are in gently sloping areas leading to natu- 
ral drainageways. 

Most of this association is used for timber production, 
woodland grazing, and improved pasture. A few areas are 
used for urban development, mainly residential subdivi- 
sions. In general, the soils are only slightly susceptible to 
water erosion. 


7. Segno-Hockley association 


Moderately well drained, moderately slowly permeable 
soils 


This association consists of nearly level to gently slop- 
ing, loamy, forested soils on uplands. It occupies about 4 
percent of the county. Segno soils make up about 34 per- 
cent of the association, and Hockley soils make up about 
32 percent. Aldine, Atasco, Bissonnet, Boy, Kenney, 
Wockley, and Ozan soils make up the rest. 

The Segno soils and Hockley soils are in similar posi- 
tions on the landscape. They are nearly level and gently 
sloping soils, but there are pimple mounds on the surface 
in a few areas. 

The Segno soils have a surface layer of friable, very 
strongly acid, dark grayish brown fine sandy loam about 5 
inches thick. The next layer is friable, very strongly acid, 
pale brown fine sandy loam about 8 inches thick. The 
layer below that is about 12 inches thick and consists of 
friable, very strongly acid, yellowish brown sandy clay 
loam. Below that is a layer of friable, very strongly acid 
sandy clay loam that has brownish yellow and red mot- 
tles. This layer is about 15 percent plinthite. At a depth 
of 42 inches the mottles are gray, and the soil material 
becomes grayer with depth. 

The Hockley soils have a surface layer of very friable, 
medium acid, very dark grayish brown, fine sandy loam 
about 5 inches thick. The layer below that is very friable, 
medium acid, dark grayish brown fine sandy loam about 
18 inches thick. The next layer is about 27 inches thick 
and consists of friable, medium acid, yellowish brown 
sandy clay loam. It is about 15 percent ironstone pebbles. 
Below that, to a depth of 100 inches, is a layer of friable, 
slightly acid, sandy clay loam that is reticulately mottled 
red, yellowish brown, and gray. It is about 25 percent 
plinthite in the upper part and 15 percent in the lower 
part. 

The Kenney soils are in positions similar to those of the 
Segno and Hockley soils. The Aldine, Bissonnet, Boy, and 
Wockley soils are in slightly lower positions on the land- 
scape than the Segno and Hoekley soils. The Ozan soils 


are in even lower positions, mainly they are in slight 
depressions. The Atasco soils are in gently sloping areas 
leading to natural drainageways. 

Most of this association is used for timber production, 
woodland grazing, and improved pasture. A few areas are 
used for residential subdivisions and other urban uses. 
The soils are only slightly to moderately susceptible to 
water erosion. 


Nearly Level, Forested, Bottom Land Soils 


This group of soils makes up about 2 percent of the 
county. The major soils are Nahatche, Voss, and Kaman 
soils. These are nearly level soils on forested bottom 
lands and flood plains along the major creeks, bayous, and 
rivers in the county. The soils have a sandy, loamy, or 
clayey surface layer and underlying layers. They are 
moderately well drained to poorly drained and are rapidly 
permeable to very slowly permeable. 

The soils are used mainly for timber production, 
woodland grazing, pasture, and wildlife habitat. Native 
vegetation is chiefly pine, water oak, willow oak, elm, 
beech, cottonwood, sweetgum, cypress, palmetto, sedges, 
longleaf uniola, little bluestem, switchgrass, indiangrass, 
beaked panicum, switch cane, and annual weeds. Bermu- 
dagrass is the principal grass for improved pasture. 

The soils have severe limitations for most urban uses. 
The major limitation is the hazard of flooding. Most areas 
are within the 100-year flood plain. A few sheltered areas 
are suitable for use as parks for picnicking or other kinds 
of recreation. In some areas where cover is lacking, the 
soils are subject to scouring. 


8. Nahateche-Voss-Kaman association 


Moderately well drained to poorly drained, rapidly 
permeable to very slowly permeable, loamy, sandy, and 
clayey soils 


This association consists of nearly level, loamy, sandy, 
and clayey, forested soils on bottom lands. It occupies 
about 2 percent of the county. Nahatche soils make up 
about 27 percent of the association, Voss soils 22 percent, 
and Kaman soils 13 percent. Hatliff soils, Harris soils, 
Ijam soils, and small areas of soils on the adjacent upland 
make up the rest. 

The Nahatche, Voss, and Kaman soils are in similar 
positions on the landscape. They are on flood plains along 
the major creeks, bayous, and rivers in the county. 

The Nahatche soils have a surface layer of friable, 
medium acid, dark grayish brown loam about 5 inches 
thick. The surface layer is underlain by several layers of 
varying texture. The upper layers are friable, medium 
acid, grayish brown loam, and the lower layers are firm, 
moderately alkaline, gray clay loam that has light gray 
and brownish yellow mottles. 

The Voss soils have a surface layer of loose, medium 
acid, very dark grayish brown sand about 5 inches thick. 
Below that is a layer, extending to a depth of 70 inches, 
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of loose, light gray sand that is slightly acid in the upper 
25 inches and neutral in the lower 40 inches. 

The surface layer of the Kaman soils is about 39 inches 
thick. It is very firm, neutral, very dark gray clay in the 
upper part and very firm, mildly alkaline, black clay in 
the lower part. The layer below that is 13 inches thick 
and consists of very firm, mildly alkaline, dark gray clay 
that has slickensides. The next layer, extending to a 
depth of 70 inches is very firm, mildly alkaline, dark gray 
clay and has a few yellowish brown mottles and calcium 
carbonate concretions. 

The Hatliff soils are in positions on the landscape 
similar to those of the Nahatche, Voss, and Kaman soils. 
Hatliff soils have loamy and sandy layers. The Harris 
soils are clayey coastal marshland and are subject to inun- 
dation by water at high tide. The Ijam soils consist of 
clayey sediment dredged or pumped from the floor of 
rivers, bayous, bays, or canals during the construction or 
maintenance of these waterways. 

Most of this association is used for timber production, 
woodland grazing, pasture, and wildlife habitat. It is not 
suitable for urban developments. 

The soils are subject to flooding and, in some areas 
where cover is lacking, to soil removal by scouring. 


Soil Maps for Detailed Planning 


The kinds of soil (mapping units) shown on the detailed 
soil map at the back of this publication are described in 
this section. These descriptions together with the soil 
‘maps can be useful in determining the potential of a soil 
and in managing it for food and fiber production, in 
planning land use and developing soil resources, and in 
enhancing, protecting, and preserving the environment. 
More information for each soil is given in the section 
“Planning the Use and Management of the Soils.” 

Preceding the name of each mapping unit is the symbol 
that identifies the unit on the detailed soil map. Each 
mapping unit description includes general facts about the 
soil and a brief description of the soil profile. The prin- 
cipal hazards and limitations are indicated, and the 
management concerns and practices for the major uses 
are discussed. 

A mapping unit represents an area on the landscape 
and consists of a dominant soil or soils for which the unit 
is named. Most mapping units have one dominant soil, but 
some have two or more dominant soils. A mapping unit 
commonly includes small, scattered areas of other soils. 
The properties of some of these soils can differ substan- 
tially from those of the dominant soil and thus greatly in- 
fluence the use of the dominant soil. 

In most areas surveyed there is land that has little or 
no identifiable soil and supports no vegetation. This land, 
called miscellaneous land types, is delmeated on the map 
and given descriptive names. Urban land is an example. 
Areas too small to be delineated are identified by a spe- 
cial symbol on the soil map. 


The acreage and proportionate extent of each mapping 
unit are given in table 2, and additional information on 
each unit is given in interpretive tables in other sections 
(see “Summary of Tables”). Many of the terms used in 
describing soils are defined in the Glossary. 


Soil Descriptions 


Ad—Addicks loam. This is a nearly level soil in broad 
areas on the upland prairies. The areas are slightly higher 
on the landscape than those of the adjacent or surround- 
ing soils. The surface is plane to slightly convex. The 
slope ranges from 0 to 1 percent but averages about 0.3 
percent. Areas of this soi] average several hundred acres 
in size, and some areas are as large as several thousand 
acres. 

The surface layer is friable, neutral, black loam about 
11 inches thick. The layer below that is friable, neutral, 
dark gray loam about 12 inches thick. The next layer is 
about 26 inches thick and consists of friable, moderately 
alkaline, light gray loam that is about 20 percent, by 
volume, visible calcium carbonate. Below that is a layer of 
firm, moderately alkaline, light gray loam that has 
distinct yellow and yellowish brown mottles and is about 
5 percent visible calcium carbonate. 

Included with this soil in mapping are small areas of 
Clodine, Bernard, Midland, and Gessner soils. Also in- 
cluded are a few areas of a soil that is similar to Addicks 
loam but is calcareous at the surface. A few areas are 
recently built-up urban land. 

This soil is used primarily for rice, improved pasture, 
and native pasture. A few small areas are used for corn, 
grain sorghum, and vegetables. The native vegetation 
consists of bluestem and panicum and some greenbrier 
and annual weeds. Improved pasture grasses are common 
bermudagrass and Coastal bermudagrass. Pine and hard- 
woods have encroached in some areas. 

This soil is poorly drained. It is saturated with water 
for short periods during the year. Surface runoff is slow, 
internal drainage is slow; and permeability is moderate. 
The available water capacity is high. 

Drainage is the dominant concern in crop management. 
Proper fertilization and surface drainage increase crop 
and pasture production. Capability unit IIIw-1; rice group 
2; pasture and hayland group 7C; Loamy Prairie range 
site; woodland suitability group 2w9; Tight Sandy Loam 
woodland grazing group. 

Ak—Addicks-Urban land complex. This is a nearly 
level complex in urban areas and in the surrounding rural 
areas where the population is increasing. Encroachment 
of trees has occurred in some areas. The older urban 
areas are generally wooded, as a result of tree planting to 
provide shade. The areas of this mapping unit are irregu- 
lar in shape and generally range in size from 30 to 850 
acres. A few areas are larger than a thousand acres. The 
boundaries commonly coincide with the outer limits of 
subdivisions and other built-up areas. The surface is plane 
to slightly convex. The slope ranges from 0 to 1 percent 
and averages about 0.3 percent. 
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Addicks loam makes up 20 to 85 percent of the com- 
plex, Urban land 10 to 60 percent, and other soils 5 to 20 
percent. The areas are so intricately mixed that it was 
not practical to separate them at the mapping scale for 
this survey. 

The Addicks soil has a surface layer of friable, neutral, 
black loam about 11 inches thick. The layer below that is 
friable, neutral, dark gray loam about 12 inches thick. The 
next layer is about 26 inches thick and consists of friable, 
moderately alkaline, light gray loam that is about 20 per- 
cent, by volume, visible calcium carbonate. The layer at a 
depth of about 49 inches is firm, moderately alkaline, light 
gray loam that has distinct yellow and yellowish brown 
mottles and is about 5 percent visible calcium carbonate. 

Urban land consists of soils that support buildings and 
other urban structures that have covered or altered the 
soils so that classification is not practical. Typical strue- 
tures are single- and multiple- unit dwellings, streets, 
schools, churches, parking lots, office buildings, and 
shopping centers less than 40 acres in size. In places 
Urban land consists of small areas of Addicks loam that 
has been altered by cutting, filling, and grading. Fill 
material has altered the soil in places. In some areas the 
entire profile is covered with 6 to 24 inches of fill materi- 
al. Soils in the older areas that are drained by road 
ditches show less evidence of alteration. 

Included with this unit in mapping are a few areas of 
Clodine, Gessner, Bernard, and Midland soils. These soils 
are unaltered in places. 

This mapping unit has moderate to severe limitations 
for urban development. Poor drainage is the greatest 
limitation. There are no limitations for landscaping or for 
gardening. Chlorosis is common in areas where cuts have 
been made. Most of the acreage was formerly in cropland 
or native pasture. 

Am—Aldine very fine sandy loam. This is a nearly 
level soil in broad, oblong and oval, wooded areas. The 
surface is plane to slightly convex. The slope is 0 to 1 per- 
cent, but averages about 0.6 percent. Areas of this soil 
average 200 acres, but some are several hundred acres in 
size. 

The surface layer is friable, medium acid, dark grayish 
brown very fine sandy loam about 5 inches thick. The 
layer below that is friable, medium acid, grayish brown 
very fine sandy loam about 5 inches thick. It tongues into 
a layer of friable, very strongly acid, yellowish brown 
loam about 9 inches thick. The next layer, about 11 inches 
thick, is firm, very strongly acid, gray clay that has mot- 
tles of yellowish brown and red. Below that, extending to 
a depth of 60 inches, is a layer of firm, slightly acid, light 
gray clay loam that is less mottled with depth. 

Included in some mapped areas of this soil are small 
areas of Atasco, Bissonnet, Aris, Hockley, Segno, and 
Qzan soils. These soils make up less than 10 percent of 
any mapped area. Low, sandy, circular mounds are com- 
mon in a few places. These rise 6 to 30 inches above the 
surface and are 15 to 50 feet in diameter. 


This Aldine soil is used mainly for timber and 
woodland. The native vegetation is chiefly pine, hard- 
woods, sedge, beaked panicum, longleaf uniola, and little 
bluestem. Some small open or cleared areas are used as 
pasture or home gardens. 

This soil is somewhat poorly drained. Surface runoff is 
slow, and permeability is very slow. The available water 
capacity is high. This soil is saturated at a depth of 20 to 
30 inches during cool months and in periods of excessive 
rainfall. 

Cultivated areas of this soil are difficult to manage. 
Fertilizer, lime, and drainage systems are beneficial to 
pasture and row crops. Capability unit IIIw-1; rice group 
2; pasture and hayland group 8A; woodland suitability 
group 2w9; Flatwoods woodland grazing group. 

An—Aldine-Urban land complex. This is a nearly level 
to gently sloping complex in metropolitan areas and in 
rural areas where the population is increasing. This 
mapping unit is of minor extent. Areas are irregular in 
shape and generally range from 30 to 250 acres in size. 
One area, however, covers 1,200 acres. Boundaries com- 
monly coincide with the outer limits of subdivisions and 
built-up areas. The slope is mainly 0 to 2 percent but 
ranges to 3 percent. In a few places along drainageways 
the slope is 5 percent. Native pine and hardwoods are 
common in most areas. 

The Aldine soil makes up 25 to 75 percent of this com- 
plex, Urban land 10 to 70 percent, and other soils 5 to 20 
percent. The areas are so intricately mixed that it was 
not feasible to separate them at the mapping scale for 
this survey. 

The surface layer of the Aldine soil is friable, medium 
acid, dark grayish brown very fine sandy loam about 5 
inches thick. The layer below that is friable, medium acid, 
grayish brown very fine sandy loam about 5 inches thick. 
It tongues into a layer of friable, very strongly acid, yel- 
lowish brown loam about 9 inches thick. The next layer, 
about 11 inches thick, is firm, very strongly acid, gray 
clay that has mottles of yellowish brown and red. Below 
that, extending to a depth of 60 inches, is a layer of firm, 
slightly acid, light gray clay loam that has less mottles 
with depth. 

Urban land consists of soils that have been altered or 
obscured by buildings and other urban structures, making 
their classification impractical. Typical structures are sin- 
gle- multiple-unit dwellings, garages, sidewalks, patios, 
driveways, streets, schools, churches, shopping centers, 
office buildings, paved parking lots, and industrial parks. 
Included with Urban land in mapping are small areas of 
the Aldine soil that have been altered by cutting, filling, 
and grading. In places, 6 to 24 inches of fill material has 
been added to improve drainage. 

Included with this unit in mapping are a few areas of 
Atasco, Bissonnet, Aris, Hockley, Segno, Vamont, and 
Ozan soils. These soils are unaltered in places. 

This mapping unit has moderate to severe limitations 
for urban development. It has severe limitations for use 
as septic tank filter fields because the clayey subsoil is 
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very slowly permeable and has a high shrink-swell poten- 
tial and a high corrosion potential. The areas were once in 
timber, so homeowners may have problems with tree 
stumps and roots. 

Ap—Aris fine sandy loam. This is a nearly level soil in 
broad areas on the coastal prairie. The areas generally 
are several hundred acres in size and slightly lower on 
the landscape than those of adjacent or surrounding soils. 
The surface is plane to slightly concave. The slope 
averages about 0.2 percent. 

The surface layer is friable, neutral, dark grayish 
brown fine sandy loam about 7 inches thick. The layer 
below that is friable, slightly acid, grayish brown fine 
sandy loam that extends to a depth of 21 inches. The next 
layer, extending to a depth of 28 inches, is firm, medium 
acid, gray sandy clay loam that contains tongues and in- 
terfingers. The layer below that, extends to a depth of 46 
inches and is very firm, strongly acid, dark gray clay mot- 
tled with red and strong brown. The next layer is very 
firm, medium acid, gray clay that extends to a depth of 60 
inches, where it grades to very firm, slightly acid, light 
gray clay loam. 

Included with this soil in mapping are small areas of 
Katy, Gessner, Clodine, Ozan, Wockley, and Addicks soils. 
These soils make up less than 10 percent of the mapped 
acreage. There are low, sandy, circular mounds in a few 
undisturbed areas. 

This soil is used mainly for rice, native pasture, and im- 
proved pasture. A few areas are used for corn and grain 
sorghum. The native vegetation is chiefly longleaf uniola, 
beaked panicum, little bluestem, indiangrass, greenbrier, 
berryvines, forbs, and annual weeds. Grasses for im- 
proved pastures mainly are common bermudagrass, 
Coastal bermudagrass, and Pensacola bahiagrass. 

This soil is poorly drained. Surface runoff and internal 
drainage are slow. Permeability is very slow. A perched 
water table is above the tongued layer in the cool months 
or in periods of excess rainfall. The available water 
capacity is medium. 

Poor drainage is the main limitation. Fertilizer, lime, 
and drainage systems are beneficial to crops and pasture. 
Capability unit HIIw-1; rice group 2; pasture and hayland 
group SE; Loamy Prairie range site; woodland suitability 
group 2w&; Flatwoods woodland grazing group. 

Ar—Aris-Gessner complex. This is a nearly level com- 
plex in large, irregular areas that are 100 to 1,000 acres 
in size. The complex consists of 30 to 50 percent Aris soil, 
20 to 30 percent Gessner soil, and 20 to 30 percent other 
soils. The Aris soil is nearly level and slightly higher on 
the landscape than adjacent soils. The Gessner soil is in 
depressions that generally are either long, narrow mean- 
ders or circular in shape. The soils in this complex are so 
intricately mixed that separation was not feasible at the 
mapping scale for this survey. Furthermore, in leveling 
some areas for farming, part of the surface layer of the 
Aris soil has been distributed over the lower lying 
Gessner soil. 


The Aris soil has a surface layer of friable, neutral, 
dark grayish brown fine sandy loam about 7 inches thick. 
The layer below that is friable, slightly acid, grayish 
brown fine sandy loam that extends to a depth of 21 
inches. The next layer, extending to a depth of 28 inches, 
is firm, medium acid, gray sandy clay loam that tongues 
and interfingers. The layer below that extends to a depth 
of 46 inches and is very firm, strongly acid, dark gray 
clay mottled with red and strong brown. The next layer is 
very firm, medium acid, gray clay that extends to a depth 
of 60 inches, where it grades to very firm, slightly acid, 
light gray clay loam. 

The Gessner soil has a surface layer of friable, slightly 
acid, dark grayish brown loam about 7 inches thick. The 
layer below that is about 9 inches thick and is friable, 
slightly acid, grayish brown loam. It tongues into the next 
layer, which is friable, neutral, dark gray loam that is 
slightly more clayey. That layer extends to a depth of 34 
inches. The layer below that is friable, moderately al- 
kaline, light brownish gray loam about 19 inches thick. 
Below that, extending to a depth of 84 inches, is a layer 
of firm, moderately alkaline, light gray sandy clay loam 
that has distinct mottles of yellowish brown and brownish 
yellow. 

Included in mapping are small areas, less than 10 acres 
in size, of Clodine, Wockley, Ozan, and Katy soils. 

The soils making up this complex are used mainly for 
rice, native pasture, and improved pasture. The native 
vegetation is chiefly andropogons, panicums, paspalums, 
and annual weeds. Grasses for improved pasture are 
mainly common bermudagrass, Coastal bermudagrass, and 
Pensacola bahiagrass. 

The soils are poorly drained and are saturated with 
water part of the year. Excess water ponds on the 
Gessner soil and for long periods. Permeability is 
moderate to very slow. The available water capacity is 
medium. 

Poor drainage is the main management concern. 
Drainage, land smoothing, and fertilization are beneficial 
practices for crops and pasture. Capability unit II1w-; 
rice group 2; pasture and hayland group 8B; Loamy 
Prairie range site, Aris soil, and Lowland range site, 
Gessner soil; woodland suitability group 2w8; Flatwoods 
woodland grazing group. 

As—Aris-Urban land complex. This is a nearly level 
complex in broad, irregular areas that are 30 to 1,000 
acres in size. Slopes range from 0 to 1 percent but 
average about 0.38 percent. Wooded areas are generally 
the result of encroachment or of the planting of trees 
during urban development. 

The Aris soil makes up 20 to 75 percent of the complex; 
Urban land 10 to 75 percent, and other soils 5 to 20 per- 
cent. The areas are so intricately mixed that separation 
was not practical at the mapping scale. for this survey. 

The surface layer of the Aris soil is friable, neutral, 
dark grayish brown fine sandy loam about 7 inches thick. 
The layer below that is friable, slightly acid, grayish 
brown fine sandy loam that extends to a depth of 21 
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inches. The next layer, extending to a depth of 28 inches, 
is firm, medium acid, gray sandy clay loam that has ton- 
gues and interfingers. The layer below that extends to a 
depth of 46 inches and is very firm, strongly acid, dark 
gray clay that has mottles of red and strong brown. The 
next layer is very firm, medium acid, gray clay that ex- 
tends to a depth of 60 inches, where it grades to very 
firm, slightly acid, light gray clay loam. 

Urban land consists of soils that have been covered or 
altered by buildings and other urban structures, making 

‘their classification impractical. Typical structures are sin- 
gle- and multiple-unit dwellings, streets, schools, churches, 
parking lots, office buildings, and shopping centers less 
than 40 acres in size. Some areas of Urban land are Aris 
soil that has been altered by cutting, filling, and grading. 
Areas that have fill material on top of the natural soil are 
common. 

Included with this complex in mapping are small areas 
of Katy, Gessner, Clodine, and Addicks soils. There are 
low, sandy, circular mounds in some undisturbed areas. 

This mapping unit has moderate to severe limitations 
for urban development but is well suited to lawns and 
gardens. Poor drainage and the clayey underlying layer 
are the main limitations. 

AtB—Atasco fine sandy loam, 1 to 4 percent slopes. 
This is a gently sloping soil in oblong and oval areas along 
ridges and natural drainageways. The areas average 
about 150 acres, but some are several hundred acres in 
size. The surface is plane to convex. The slope ranges 
from 1 to 4 percent but averages about 2.5 percent. 

The surface layer is friable, strongly acid, dark grayish 
brown fine sandy loam about 5 inches thick. The layer 
below that is friable, medium acid, light yellowish brown 
fine sandy loam about 11 inches thick. The next layer is 
about 8 inches thick and is friable, very strongly acid, 
brownish yellow sandy clay loam that has tongues of fine 
sandy loam. The layer below that extends to a depth of 60 
inches and is firm, very strongly acid, yellowish brown 
elay in the upper part and firm, strongly acid, gray clay 
that has motties of yellowish brown and red in the lower 
part. 

Included with this soil in mapping are small areas of 
Aldine, Bissonnet, Hockley, Wockley, Segno, and Ozan 
soils, Also included are sloping soils that have been 
eroded by water; these are in small areas along 
drainageways. Sandy, circular mounds are on the surface 
in a few places. The included soils make up less than 15 
percent of any mapped area. 

This soil is used mainly for timber production and 
woodland. The native vegetation is chiefly pine, hard- 
woods, sedges, beaked panicum, and little bluestem. Some 
small open areas are used for pasture. 

This soil is moderately well drained. Surface runoff is 
medium, and permeability is very slow. The available 
water capacity is high. The lower part of the soil is satu- 
rated for 2 to 4 months in wet seasons. The hazard of ero- 
sion is slight to moderate. 


In cultivated areas, contour farming, terracing, and pro- 
tected outlets for terraces are needed to help protect this 
soil from erosion. Fertilizer and lime are beneficial to 
crops and pasture. Capability unit IIe-1; pasture and hay- 
land group 8A; woodland suitability group 2w8; Sandy 
loam woodland grazing group. 

Ba—Beaumont clay. This is a nearly level soil on the 
coastal prairie. Areas of this soil are broad and irregular 
in shape and are 30 to several hundred acres in size. The 
slope ranges from 0 to 1 percent but average 0.3 percent. 
The surface is covered by a mulch of fine, discrete, very 
hard aggregates. Gilgai microrelief is distinct in 
undisturbed areas but is not apparent in cultivated fields. 

In the center of microdepressions, the surface layer is 
very firm, very strongly acid, dark gray to gray clay 
about 21 inches thick. The surface layer grades gradually 
to a layer, about 38 inches thick, of very firm, strongly 
acid, gray clay that has intersecting slickensides. The next 
layer, extending to a depth of about 73 inches, is very 
firm, slightly acid, grayish brown clay mottled with light 
olive brown and strong brown. 

Included with this soil in mapping are small areas of 
Lake Charles, Bernard, Midland, Addicks, and Vamont 
soils. These soils make up less than 5 percent of most of 
the areas. 

Crops grow moderately well on this soil. Most of the 
acreage is cultivated, and the rest is used for improved 
pasture or native grazing. Rice is the main crop; grain 
sorghum is a minor crop. Bermudagrass and dallisgrass 
are the main plants for improved pasture. Native grasses 
are mainly andropogon, paspalum, and panicum. In a few 
places, pine and hardwoods have encroached. The trees 
grow well, but few are used for commercial timber. The 
areas that have trees are used mostly for subdivisions, 
house sites, and shopping centers. 

This soil is poorly drained. Surface runoff and internal 
drainage are very slow. Permeability is very slow, and 
the available water capacity is high. In some areas the 
surface cracks when the soil is dry. Rainwater enters the 
cracks rapidly but then moves very slowly into the soil. 

Excess surface water and poor soil tilth are the main 
management concerns. Farming destroys the surface 
structure of the soil, and the soil becomes massive. Fer- 
tilization and drainage are beneficial for pasture and 
crops. Capability unit IIIw-2; rice group 1; pasture and 
hayland group 7A; Blackland range site; woodland suita- 
bility group 2w9; Blackland woodland grazing group. 

Bc—Beaumont-Urban land complex. This is a nearly 
level complex in broad metropolitan areas and surround- 
ing rural areas. It is of minor extent. The areas are ir- 
regular in shape and range from 30 to 500 acres in size. A 
few areas are larger than 1,000 acres. The slope ranges 
from 0 to 1 percent but averages about 0.3 percent. 

The Beaumont soil makes up 15 to 80 percent of this 
mapping unit; Urban land 10 to 70 percent; and other 
soils 5 to 20 percent. The areas are so intricately mixed 
that it was not feasible to separate them at the mapping 
scale for this survey. 
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Beaumont soils have a surface layer of very firm, very 
strongly acid, dark gray to gray clay about 21 inches 
thick. The surface layer grades gradually to a layer, about 
38 inches thick, of very firm, strongly acid, gray clay that 
has intersecting slickensides. The next layer extends to a 
depth of 73 inches and is very firm, slightly acid, grayish 
brown clay that has mottles of light olive brown and 
strong brown. 

Urban land consists of soils that have been altered or 
obscured by buildings or other urban structures making 
classification of the soils impractical. Typical structures 
are single- and miltiple-unit dwellings, garages, sidewalks, 
patios, driveways, streets, schools, churches, shopping 
centers less than 40 acres in size, office buildings, paved 
parking lots, and industrial sites. Areas of the Beaumont 
soil and of other soils that have been altered by cutting, 
grading, and filling, make up some Urban land. In some 
areas the soil has not been altered but it is covered by 6 
to 24 inches of clayey fill material. 

Included in mapping are areas of Lake Charles, 
Bernard, Midland, and Vamont soils. These soils have 
been altered in some places. 

This mapping unit has severe limitations for urban 
development. The main limitation is the high shrink-swell 
potential. Shrinking and swelling have caused driveways, 
sidewalks, patios, and ceilings to crack, rock retaining 
walls to buckle, and fences to shift. Corrosivity is high 
and many uncoated steel pipes are rusted through within 
2 to 4 years. Landscaping and gardening are difficult on 
these soils. Hardwood trees have been planted or have 
encroached in most areas; pine have encroached in a few 
areas. Uncovered areas are muddy and sticky when wet, 
and roads need to be paved or shelled. These soils are not 
suitable for use as septic tank filter fields. 

Bd—Bernard clay loam. This is a nearly level soil in 
broad, irregularly shaped areas that average 500 acres in 
size but range from 20 to 3,000 aeres. The slope ranges 
from 0 to 1 percent but averages less than 0.5 percent. 

The surface layer is friable, neutral, very dark gray 
clay loam about 6 inches thick. The layer below that is 48 
inches thick and consists of firm, neutral, very dark gray 
clay in the upper part and very firm, moderately alkaline, 
dark gray clay in the lower part. The next layer is firm, 
moderately alkaline, gray clay that has distinet yellowish 
brown mottles and a few calcium carbonate concretions. 

Included with this soil in mapping are a few areas of 
other soils, mainly Lake Charles and Addicks soils, and 
also Beaumont, Clodine, and Midland soils. These soils 
make up less than 15 percent of any mapped area. 

This soil is used mainly for row crops, improved 
pasture, and native pasture. A few acres are used for 
rice. Principal row crops are cotton, corn, and grain 
sorghum. Improved pastures of bermudagrass and dallis- 
grass are common. The native vegetation is tall prairie 
grasses, including andropogons and paspalums. 

This soil is somewhat poorly drained. Surface runoff is 
very slow. Internal drainage and permeability are very 
slow. The available water capacity is high. 


This is a productive soil because its moisture holding 
capacity is favorable and its capacity to hold plant 
nutrients is favorable. In cultivated areas, fertilizer and 
crop residue management are needed to help maintain soil 
tilth and high production. Capability unit IIw-1; rice 
group 1; pasture and hayland group 7C; Blackland range 
site; woodland suitability group 2w9; Blackland woodland 
grazing group. 

Be—Bernard-Edna complex. This complex is in broad 
areas on the coastal prairie. The areas average 250 acres, 
but some are several hundred aeres in size. The surface is 
plane, coneave, and convex and is characterized by many 
distinctive knolls and pimple mounds. The slope ranges 
from 0 to 2 percent but averages 0.8 percent. 

Bernard clay loam and Edna fine sandy loam are the 
major soils. The Bernard soil makes up about 55 percent 
of the complex. It is generally in slightly concave depres- 
sions and on the flats between the knolls and pimple 
mounds of the Edna soil. The slope is from 0 to 1 percent. 
The Edna soil makes up about 30 percent of the complex. 
It is mainly on convex knolls, ridges, and circular pimple 
mounds. The slope is 1 to 2 percent. The rest of the com- 
plex is made up of closely associated soils, such as Ad- 
dicks, Lake Charles, and Clodine soils. The soils in this 
complex are so intricately mixed that it was not feasible 
to separate them at the mapping scale for this survey. All 
the soils are generally used and managed alike. 

The surface layer of the Bernard soil is friable, neutral, 
very dark gray clay loam about 6 inches thick. The layer 
below that is 48 inches thick and consists of firm, neutral, 
very dark gray clay in the upper part and very firm, 
moderately alkaline, dark gray clay in the lower part. The 
next layer is firm, moderately alkaline, gray clay that has 
distinct yellowish brown mottles and a few calcium car- 
bonate concretions. 

The Edna soil is similar to that described as represen- 
tative of the Edna series, but its surface layer is slightly 
thicker. The surface layer is friable, neutral, dark grayish 
brown fine sandy loam about 10 inches thick. It is under- 
lain abruptly by a layer of very firm, moderately alkaline 
clay, about 34 inches thick, that is gray in the upper part 
and olive gray in the lower part. The layer below that is 
firm, moderately alkaline, gray sandy clay loam that has 
mottles of yellowish brown. 

Most areas of this complex are in native pasture of 
beaked panicum, paspalum, sporobolus, and andropogon. 
Cultivated areas require land leveling to smooth the 
moundy areas. 

The soils in this complex are somewhat poorly drained 
to poorly drained. They are generally saturated in winter 
and in early spring. Internal drainage and permeability 
are very slow. The available water capacity is medium to 
high. 

The moundy surface and poor drainage are the major 
concerns of management. Drainage, fertilization, and land 
leveling are needed for cultivated crops. Capability unit 
IIw-1; rice group 1; pasture and hayland group 7C; 
Blackland range site, Bernard soil, and Claypan Prairie 
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range site, Edna soil; woodland suitability group 2w9; 
Blackland woodland grazing group. 

Bg—Bernard-Urban land complex. This is a nearly 
level complex in broad metropolitan areas and rural areas 
where the population is increasing. The areas are 40 to 
several hundred acres in size. The slope is 0 to 1 percent 
but averages 0.5 percent. 

The Bernard soil makes up 30 to 80 percent of this 
complex, and Urban land 10 to 70 percent. Other soils, 
mainly Lake Charles, Addicks, Edna, and Clodine soils, 
make up 10 to 20 percent. The areas are so intricately 
mixed that it was not practical to separate them at the 
mapping scale for this survey. Pimple mounds are com- 
a in a few undisturbed areas of Edna and Clodine 
soils. 

The surface layer of the Bernard soil is friable, neutral, 
very dark gray clay loam about 6 inches thick. The layer 
below that is about 48 inches thick and consists of firm, 
neutral, very dark gray clay in the upper part and very 
firm, moderately alkaline, dark gray clay in the lower 
part. The next layer is firm, moderately alkaline, gray 
clay that has distinct yellowish brown mottles and a few 
calcium carbonate concretions. 

Urban land consists of soils that have been altered or 
covered by buildings and other urban structures, making 
classification impractical. Typical structures are single- 
and multiple-unit dwellings, garages, sidewalks, 
driveways, streets, schools, and churches. Also there are 
shopping centers that are less than 40 acres in size, a few 
single- and multiple-story office buildings, paved parking 
lots, and industrial sites. Open spaces within developed 
areas are commonly covered by 4 to 18 inches of clayey 
fill material. Such areas generally are adjacent to major 
thoroughfares, recessed streets, and larger commercial 
buildings. There are some areas that are less than 10 per- 
cent covered by buildings and other structures. 

In general, this mapping unit has severe limitations for 
urban development. The major limitation is the high 
shrink-swell potential. Shrinking and swelling have caused 
driveways, patios, brick walls and ceilings to crack, side- 
walks and streets to buckle, and fences to shift. Corrosivi- 
ty to uncoated steel pipes is high. Landscaping is difficult, 
particularly in areas that have been compacted by 
machinery. Where exposed, the soils are sticky when wet. 
The soils are not suitable for use as septic tank filter 
fields. 

Bn—Bissonnet very fine sandy loam. This is a nearly 
level soil in irregularly shaped, timbered areas that have 
smooth boundaries. The areas average 100 acres in size 
but some are as large as 500 acres. The surface is plane 
to slightly convex. The slope is 0 to 1 percent but 
averages 0.5 percent. 

The surface layer is friable, very strongly acid, dark 
grayish brown very fine sandy loam about 6 inches thick. 
In a few places, where there are low circular pimple 
mounds on the surface, the surface layer is slightly 
thicker. The next layer is friable, very strongly acid, 
brown and pale brown very fine sandy loam about 22 


inches thick. It tongues into the upper part of a layer that 
is friable, very strongly acid, light brownish gray sandy 
clay loam. The layer below that, extending to a depth of 
70 inches, is firm, very strongly acid, gray clay loam in 
the upper 10 inches and firm, mildly alkaline, light gray 
clay loam in the lower 28 inches. 

Included with this soil in mapping are small areas of 
Aldine, Atasco, Hockley, Segno, Wockley, and Ozan soils. 
These soils make up less than 15 percent of any mapped 
area. 

This soil is used mainly for timber production and 
woodland grazing. Native vegetation is chiefly pine, hard- 
woods, sedge, beaked panicum, and little bluestem. A few 
small open areas are used for pasture and cultivated 
crops. 

This soil is somewhat poorly drained. Surface runoff is 
slow, and the erosion hazard is slight. The available water 
capacity is high, and permeability is slow. During some 
wet seasons this soil has a perched water table, and the 
lower layers are saturated for 1 to 4 months. 

Fertilization, liming, and careful management are 
needed for crops and pasture. Capability unit IIw-1; rice 
group 2; pastureland and hayland group 8A; woodland 
suitability group 2w8; Flatwoods woodland grazing group. 

Bo—Boy loamy fine sand. This soil is nearly level to 
gently sloping in areas along low terraces of natural 
drainageways. The areas are oblong and irregular and 
average 150 acres, but some are 700 acres in size. The 
surface is plane to slightly depressed or concave. The 
slope ranges from 0 to 2 percent but averages about 1 
percent. 

The surface layer is very friable, slightly acid, dark 
gray loamy fine sand in.the upper 5 inches and very fria- 
ble, strongly acid, grayish brown fine sand in the lower 4 
inches. The layer below that is loose, medium acid, fine 
sand and extends to a depth of 56 inches. It is light yel- 
lowish brown in the upper part and very pale brown in 
the lower part. The next layer, extending to a depth of 75 
inches, is friable, very strongly acid, light brownish gray 
sandy clay loam that has mottles of strong brown and red 
and is about 10 percent plinthite. 

Included with this soil in mapping are areas of other 
soils that make up less than 15 percent of any mapped 
area. These include small areas of Kenney soils, small 
areas of Ozan soils in slight depressions, Hockley or 
Segno soils that are slightly higher on the landscape, and 
Voss soils that are slightly lower on the landscape. 

This soil is used mainly for timber and woodland graz- 
ing. Native vegetation is loblolly pine, shortleaf pine, 
sweetgum, and southern red oak and an understory of 
sweetbay, American beautyberry, greenbriar, longleaf 
uniola, bull nettle, little bluestem, and blackberry vine. A 
few cleared areas are planted to Coastal bermudagrass, 
Pensacola bahiagrass, and weeping lovegrass. 

This soil is somewhat poorly drained. In wet seasons, 
the layer that has plinthite and the material just above it 
are saturated for 2 to 4 months. There is no runoff in 
some places, and it is very slow in others. Internal 
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drainage and permeability are rapid above the layer that 
has plinthite. Below that, permeability is moderately slow. 
The available water capacity is low. Capability unit IIIw- 
8; pasture and hayland group 9C; woodland suitability 
group 282; Sandy woodland grazing group. 

Cd—Clodine loam. This is a nearly level soil on broad, 
irregular areas, about 400 acres in size, that are generally 
low on the landscape. Slopes are 0 to 1 percent but 
average 0.5 percent. 

The surface layer is friable, dark gray loam about 12 
inches thick. It is neutral in the upper part and moderate- 
ly alkaline in the lower part. The layer below that is fria- 
ble, moderately alkaline, gray loam about 17 inches thick. 
The next layer extends to a depth of 72 inches. It is fria- 
ble, moderately alkaline, light brownish gray loam that 
has irregular, pitted calcium carbonate concretions. 

Included with this soil in mapping are small areas of 
Addicks, Aris, Gessner, Midland, Edna, and Katy soils and 
small areas of saline soils. In some undisturbed areas 
there are low, circular, sandy mounds about 30 to 40 feet 
in diameter. These inclusions make up less than 15 per- 
cent of any mapped area. 

This soil is used mainly for growing native pasture for 
cattle and for rice. Native grasses are mainly prairie 
grasses, such as andropogon, paspalum, and panicum. 
Myrtle bushes are common. Pine and oak forests have en- 
croached in some areas. 

This soil is poorly drained and is saturated for 3 to 6 
months in winter and early in spring. Surface runoff is 
very slow, and internal drainage is slow. Permeability is 
moderate. The available water capacity is high. 

Excess water on the surface makes this soil cold, often 
reducing stands of early crops. Drainage, fertilization, and 
crop residue are essential in maintaining the high produc- 
tivity of this soil. Capability unit IIIw-1; rice group 2; 
pasture and hayland group 8B; Lowland range site; 
woodland suitability group 2w9; Flatwoods woodland 
grazing group. 

Ce—Clodine-Urban land complex. This is a nearly 
level complex in broad, irregular areas that range from 20 
to several hundred acres in size. The slope ranges from 0 
to 1 percent but averages 0.6 percent. Pine and hard- 
woods have encroached in some areas, and in a few areas 
trees have been planted for shade. 

Clodine soils make up 20 to 85 percent of this mapping 
unit; Urban land, 10 to 75 percent; and other soils, 5 to 20 
percent. The soils are so intricately mixed that separation 
was not practical at the scale used in mapping. 

The surface layer of the Clodine soil is friable, dark 
gray loam about 12 inches thick. It is neutral in the upper 
part and moderately alkaline in the lower part. The layer 
below that is friable, moderately alkaline, gray loam about 
17 inches thick. The next layer is friable, moderately al- 
kaline, light brownish gray loam that has irregular, pitted 
calcium carbonate concretions. 

Urban land consists of soils that have been altered or 
covered by buildings and other urban structures making 
classification impractical. Typical structures are single- 


and multiple-unit dwellings, driveways, sidewalks, garages 
and patios, streets, schools, churches, parking lots, office 
buildings, and shopping centers of less than 40 acres in 
size. Included are areas of Clodine soils that have been al- 
tered by cutting, filling, and grading for development. Fill 
material commonly covers the Clodine soils. 

This mapping unit has moderate to severe limitations 
for urban development. The main limitation is poor 
drainage. There are only a few limitations for landscaping 
and gardening, but chlorosis in plants is common. 

Ed—Edna fine sandy loam. This is a nearly level soil 
on the prairie. The areas of this soil are irregular and 
generally small, but a few are several hundred acres in 
size. The slope is mainly 0 to 2 percent but averages 0.8 
percent. In some undisturbed areas, the surface is 
covered with small circular pimple mounds. The mounds 
generally are leveled if the soil is cultivated. 

The surface layer is friable, neutral, dark grayish 
brown fine sandy loam about § inches thick. It abruptly 
meets the layer below that, which is very firm, moderate- 
ly alkaline clay about 36 inches thick. The clay is gray in 
the upper part and olive gray in the lower part. The next 
layer extends to a depth of 72 inches; it is firm, 
moderately alkaline, gray sandy clay loam that has mot- 
tles of yellowish brown. 

Included with this soil in mapping are small areas of 
Addicks, Aris, Bernard, Clodine, Gessner, Katy, and 
Midland soils, which make up less than 15 percent of any 
mapped area. Also included are soils, mainly in areas of 
pimple mounds, that are similar to this Edna soil but that 
have a surface layer 10 to 18 inches thick. 

This soil is used mainly for rice and native pasture. A 
few small areas are used for corn or grain sorghum. Na- 
tive vegetation is mainly such prairie grasses as 
paspalum, panicum, and sporobolus. 

This soil is poorly drained. Runoff and permeability are 
very slow. The soil is saturated for long periods in winter 
and early spring. The available water capacity is high. 

Poor surface drainage and the droughtiness of the 
clayey subsoil are the main limitations. Fertilization and 
drainage are beneficial in crop and pasture production. 
Capability unit IIIw-1; rice group 2; pasture and hayland 
group 8A; Claypan Prairie range site; woodland suitabili- 
ty group 2w9; Tight Sandy Loam woodland grazing 
group. 

Ge—Gessner loam. This is a nearly level soil in broad, 
irregular areas and in small, round depressions. It is 
lower on the landscape than adjacent soils. In places this 
soil is wet or ponded for long periods after heavy rains. 
Most of the water evaporates. Slopes are mainly less than 
0.5 percent, but the range is 0 to 1 percent. The surface is 
plane to slightly concave. Mapped areas average 170 
acres, but some are several hundred acres in size. 

The surface layer is friable, slightly acid, dark grayish 
brown loam about 7 inches thick. The layer below that is 
about 9 inches thick and is friable, slightly acid, grayish 
brown loam. It tongues into the next layer, which is fria- 
ble, neutral, dark gray loam, about 18 inches thick, that is 
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slightly more clayey. The layer below that is about 19 
inches thick and consists of friable, moderately alkaline, 
light brownish gray loam. The next layer, to a depth of 84 
inches, is firm, moderately alkaline, light gray sandy clay 
loam that has distinct mottles of yellowish brown and 
brownish yellow. 

Included with this soil in mapping are small areas of 
Addicks, Aris, Clodine, Katy, Ozan, and Wockley soils, 
which make up less than 15 percent of any mapped area. 

This soil is used mainly for native pasture, improved 
pasture, and rice. Native vegetation is chiefly low 
panicum and paspalum, carpetgrass, berryvines, rushes, 
sedges, and weeds. Improved pasture grasses are chiefly 
common bermudagrass, Coastal bermudagrass, and Pen- 
sacola bahiagrass. In timbered areas, the vegetation is 
mainly water oak, willow oak, ash, ironwood, hickory, 
loblolly pine, palmetto, greenbrier, and longleaf uniola. 

This soil is poorly drained and is generally saturated in 
wet periods. Surface runoff is very slow to ponded, and 
internal drainage is slow. Permeability is moderate, and 
the available water capacity is high. 

Excess water on the surface and inadequate drainage 
are the major limitations. Fertilization, liming, and 
drainage are needed for pasture and row crops. Capabili- 
ty unit IVw-l; rice group 2; pasture and hayland group 
8E; Lowland range site; woodland suitability group 3w9; 
Flatwoods woodland grazing group. 

Gs—Gessner complex. This is a nearly level complex in 
broad, irregular areas that are about 400 acres in size. 
The slope is 0 to 1 percent. Pimple mounds and slight 
depressions between the mounds are characteristic of the 
areas. 

Gessner soils make up 55 to 70 percent of this complex; 
Clodine soils, 15 to 20 percent; and other soils,15 to 25 
percent. The Gessner soils, and some Addicks soils, are on 
the flats and in the depressions between the mounds. 
Clodine soils are in the nearly level areas surrounding the 
mounds. The other soils, mainly Wockley, Katy, and Aris 
soils, generally are on the pimple mounds. 

The surface layer of the Gessner soils is friable, slightly 
acid, dark grayish brown loam about 7 inches thick. The 
layer below that is about 9 inches thick and consists of 
friable, slightly acid, grayish brown loam. It tongues into 
the next layer, which is friable, neutral, dark gray loam, 
about 18 inches thick, that is slightly more clayey. The 
layer below that is about 19 inches thick and consists of 
friable, moderately alkaline, light brownish gray loam. 
The next layer, to a depth of 84 inches, is firm, moderate- 
ly alkaline, light gray sandy clay loam that has distinct 
mottles of yellowish brown and brownish yellow. 

This complex is used mainly for native pasture of 
beaked panicum, little bluestem, and Indiangrass. Land 
leveling is needed where the soils are used for rice. Pine 
and hardwoods have encroached in some areas. 

This complex is poorly drained and is generally satu- 
rated in winter and early in spring. Surface runoff is very 
slow, and internal drainage is slow. Permeability is 
moderate. The available water capacity is high. 


Excess water on the surface is the major limitation. 
Drainage, fertilization, and land leveling. are needed for 
crops. Capability unit I[Vw-1; rice group 2; pasture and 
hayland group 8E; Lowland range site; woodland suita- 
bility group 3w9; Flatwoods woodland grazing group. 

Gu—Gessner-Urban land complex. This mapping unit 
is in broad, nearly level areas and in depressions. It con- 
sists of built-up areas and areas where the population is 
increasing. The areas range from 15 to 180 acres, but a 
few are several hundred acres in size. Slopes are mainly 0 
to 1 percent. Water stands on the surface in the depres- 
sions for long periods after rains. There are pimple 
mounds in a few areas. These are leveled in urban 
development. Water oak, willow oak, hackberry, sweet- 
gum, and elm have encroached in some areas. 

Gessner soils make up 20 to 80 percent of this unit; 
Urban land, 10 to 75 percent; and other soils, 10 to 20 
percent. The areas making up this complex are so in- 
tricately mixed that separation was not practical at the 
scale use in mapping. 

The surface layer of the Gessner soils is friable, slightly 
acid, dark grayish brown loam about 7 inches thick. The 
layer below that is about 9 inches thick and consists of 
friable, slightly acid, grayish brown loam. It tongues into 
the next layer, which is friable, neutral, dark gray loam, 
about 18 inches thick that is slightly more clayey. The 
layer below that is about 19 inches thick and consists of 
friable, moderately alkaline, light brownish gray loam. 
The next layer, to a depth of 84 inches, is firm, moderate- 
ly alkaline, light gray sandy clay loam that has distinct 
mottles of yellowish brown and brownish yellow. 

Urban land consists of soils that have been altered or 
covered by buildings or other urban structures and of 
other disturbed areas. Classifying these soils is not practi- 
cal. Typical structures are single- and multiple-unit 
dwellings, garages, sidewalks, patios, driveways, streets, 
schools, churches, shopping centers, office buildings, pipe 
yards, refineries, chemical plants, railroads and paved 
parking lots. Other areas have been disturbed by cutting, 
filling, or grading. In some areas 6 to 24 inches of fill 
material covers the entire soil profile. 

Included with this complex in mapping are mainly Ad- 
dicks, Clodine, Katy, Aris, and Wockley soils. 

Gessner soils have severe limitations for streets and 
low-cost roads and urban development in general and for 
use as septic tank filter fields. The main limitation is poor 
drainage. Water stands on the surface for long periods 
after rains, and the soil remains wet long after water on 
the surface has evaporated. The risk of corrosion to un- 
coated steel is high. Most areas are muddy and boggy 
when wet. 

Ha—Hiarris clay. This is a level to nearly level soil on 
coastal marshlands. It is generally lowest on the land- 
scape and in most areas is subject to inundation by high 
tide. The areas are oblong and crescent shaped and 
average about 35 acres in size. Slopes average 0.1 percent 
but range from 0 to 1 percent. 
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The surface layer is very firm, moderately alkaline, 
black clay about 20 inches thick. The layer below that is 
about 12 inches thick and consists of very firm, moderate- 
ly alkaline, dark gray clay. The next layer is about 13 
inches thick and consists of very firm, moderately al- 
kaline, gray clay. Below that, to a depth of 64 inches, is a 
layer of very firm, moderately alkaline, gray clay that has 
calcium carbonate concretions. 

Included with this soil in mapping are small areas of 
Beaumont, Kaman, Lake Charles, and Ijam soils. One or 
more of these soils make up less than 10 percent of any 
mapped area. 

This soil is used mainly as wildlife habitat. Native 
vegetation is chiefly water-loving and salt-tolerant 
grasses and sedges, such as seashore saltgrass, common 
reed, and marshhay cordgrass. 

This soil is very poorly drained. Surface runoff, internal 
drainage, and permeability are very slow. A permanent 
water table fluctuates between the surface and a depth of 
50 inches. The available water capacity is low. 

Salinity and poor surface drainage are the main limita- 
tions. Capability unit VIIw-1; Salt Marsh range site. 

Hf—Hatliff loam. This is a nearly level soil on the 
flood plains in oblong areas that have smooth boundaries. 
The areas average 30 acres, but are up to 100 acres in 
size. In some places this soil is gently sloping. The 
average slope is 0.8 percent, but the range is 0 to 1 per- 
cent, and in some areas along old stream channels it is 0 
to 2 percent. In places, channel scars or partly filled old 
stream channels dissect the surface. 

The surface layer is friable, medium acid, dark brown 
loam in the upper 5 inches and friable, strongly acid, 
brown fine sandy loam in the lower 5 inches. The texture 
of the layers below that varies. The upper layers are very 
friable, strongly acid, yellowish brown fine sandy loam, 
and the lower, loose, neutral, very pale brown sand. 

Included with this soil in mapping are small areas of 
soils that have a surface layer of fine sandy loam or 
loamy fine sand and small areas of Voss and Nahatche 
soils. These soils make up less than 5 percent of any 
mapped area. 

This soil is used mainly for woodland grazing, timber 
and wildlife habitat. Native vegetation is chiefly loblolly 
pine, water oak, willow oak, red oak, sycamore, sweetgum, 
American beautyberry, wild grape, berry vines, yaupon, 
peppervine, longleaf uniola, beaked panicum, and 
switchprass. 

This soil is moderately well drained. Surface runoff is 
slow. Permeability is moderately rapid. It is generally 
flooded a few times each year. In most years it is satu- 
rated for a few days to a few weeks, mainly in winter and 
early in spring. The available water capacity is low. 

This soil is subject to flooding and washing and to the 
deposition of new soil material. Capability unit VIw-1; 
pasture and hayland group 2A; woodland suitability group 
2w8; Loamy Bottomland woodland grazing group. 

HoA—Hockley fine sandy loam, 0 to 1 percent slopes. 
This is a nearly level soil in forested areas and in cleared 


areas along the northern boundary of the coastal prairie. 
The areas are generally irregular and about 150 acres in 
size. Slopes are slightly convex and average 0.5 percent. 

The surface layer is very friable, medium acid, very 
dark grayish brown fine sandy loam about 5 inches thick. 
The layer below that is very friable, medium acid, dark 
grayish brown fine sandy loam about 18 inches thick. The 
next layer is about 27 inches thick and consists of friable, 
medium acid, yellowish brown sandy clay loam that has 
about 15 percent ironstone pebbles. The layer below that, 
to a depth of 100 inches, is friable, slightly acid, sandy 
clay loam that has a network of mottled red, yellowish 
brown, and gray mottles. It is about 25 percent plinthite 
in the upper part and 15 percent in the lower part. 

Included with this soil in mapping are mainly small 
areas of Segno and Wockley soils, and a few small areas 
of Ozan and Kenney soils. These make up less than 10 
percent of any mapped area. 

This soil is used mainly for woodland grazing, timber, 
and improved pasture. A few dcres are used for row 
crops and rice. Native vegetation is chiefly loblolly pine, 
water oak, sweetgum, red oak, beaked panicum, longleaf 
uniola, and sedges. Improved pastures are chiefly common 
bermudagrass, Coastal bermudagrass, and Pensacola 
bahiagrass. 

This soil is moderately well drained. Surface runoff is 
slow. Internal drainage is medium above the layers that 
have plinthite and moderately slow in the layers that 
have plinthite. Permeability is moderately slow. Available 
water capacity is medium. 

This soil is productive because of its favorable moisture 
and plant nutrient holding capacities. But fertilizer and 
crop residue management are needed for sustained high 
production. Capability unit IIs-1; rice group 2; pasture 
and hayland group 8C; Loamy Prairie range site; 
woodland suitability group 207; Sandy Loam woodland 
grazing group. 

HoB—Hockley fine sandy loam, 1 to 4 percent 
slopes. This is a gently sloping soil in forest areas and 
pastures. The areas are generally irregular and about 100 
acres in size. Slopes are slightly convex and average 2 
percent. 

This soil is similar to that described as representative 
of the Hockley series, but it commonly has a slightly 
thinner and sandier surface layer and brighter colors. The 
surface layer is very friable, medium acid, dark grayish 
brown fine sandy loam about 4 inches thick. The layer 
below that is very friable, medium acid, grayish brown 
fine sandy loam about 16 inches thick. The next layer is 
about 24 inches thick and consists of friable, medium acid, 
yellowish brown sandy clay loam that has about 15 per- 
cent ironstone pebbles. The layer below that, to a depth 
of 65 inches, is friable, slightly acid sandy clay loam that 
has a network of red, yellowish brown, and gray mottles 
and has about 25 percent plinthite. 

Included with this soil in mapping are small areas of 
Segno, Boy, and Kenney soils, which make up less than 15 
percent of any mapped area. 
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This soil is used mainly for woodland grazing, timber 
and improved pasture. A few areas are used for row 
crops, mainly corn and grain sorghum. Woodland vegeta- 
tion is chiefly loblolly pine, water oak, sweetgum, beaked 
panicum, longleaf uniola, and sedges. Improved pasture 
grasses are mainly bermudagrass and bahiagrass. 

This soil is moderately well drained. Surface runoff is 
medium, and the hazard of erosion is moderate. Internal 
drainage is medium above the layers that have plinthite 
and moderately slow in the layers that have plinthite. The 
available water capacity is medium. Permeability is 
moderately slow. 

Fertilizer is needed in cultvated areas. Crop residue 
management, terraces, and contour farming are needed to 
help control moisture conservation and erosion control. 
Grassed waterways or diversions helps protect the soil 
from runoff water. Capability unit Ile-1; pasture and hay- 
land group 8C; Loamy Prairie range site; woodland suita- 
bility group 207; Sandy Loam woodland grazing group. 

Is—Ijam soils. These are nearly level soils on coastal 
flats in areas that are about 25 acres in size. The soil 
boundaries generally coincide with earthen dikes that 
were constructed to impound the clayey sediment 
dredged or pumped from the floor of waterways. The sur- 
face is plane to slightly concave. The slope is 0 to 1 per- 
cent but averages 0.1 percent. 

The surface layer is very firm, moderately alkaline, 
dark gray clay about 8 inches thick. The layer below that, 
to a depth of 60 inches, is very firm, moderately alkaline, 
gray clay that has mottles of yellowish brown and a few 
shell fragments. 

Included in some mapped areas of these soils are small 
areas of Harris, Kaman, Lake Charles, and Beaumont 
soils and some areas of Ijam soils that are very fine tex- 
tured between the depths of 10 and 40 inches. Inclusions 
make up less than 5 percent of any mapped areas. 

These soils are not suitable for cultivation. The vegeta- 
tion is chiefly water-loving, salt-tolerant plants, such as 
gulf cordgrass and common reedgrass. 

These soils are very poorly drained. The water table 
fluctuates from the surface in wet periods to a depth of 
about 30 inches in dry periods. Surface runoff is very 
slow to ponded. The available water capacity is medium. 

Salinity and poor surface drainage are the main limita- 
tions. Newly deposited soil material may not support 
vegetation for several years, but older soils support some 
vegetation for livestock. Some areas are suitable for use 
as wildlife habitat. Capability unit VIIw-2; Salty Prairie 
range site. 

Ka— Kaman clay. This is a nearly level soil on bottom 
lands in irregular, oblong areas that are about 80 acres in 
size. Slopes range from 0 to 1 percent but are dominantly 
less than 0.5 percent. The surface is plane to slightly con- 
cave. 

The surface layer is about 39 inches thick. It is very 
firm, neutral, very dark gray clay in the upper part and 
very firm, mildly alkaline, black clay in the lower part. 
The layer below that is about 13 inches thick and consists 


of very firm, mildly alkaline, dark gray clay that has 
slickensides. The next layer, to a depth of 70 inches, is 
very firm, mildly alkaline, dark gray clay that has a few 
yellowish brown mottles and calcium carbonate concre- 
tions. 

Included with this soil in mapping are small areas of 
Beaumont, Lake Charles, Harris, and Ijam soils. Also in- 
cluded are channel scars and partly filled old stream 
channels. These inclusions make up less than 5 percent of 
any mapped area. 

This soil is used mainly for improved pasture, native 
pasture, and hardwood timber. Improved pasture plants 
are mainly dallisgrass, bermudagrass, and fescue. Native 
vegetation consists of elm, water oak, beech, willow oak, 
cypress, palmetto, sedges, longleaf uniola, and switch 
cane. If this soil is protected from overflow, it is suitable 
for cultivation. 

This soil is poorly drained and is subject to flooding. 
Surface runoff is very slow. Internal drainage and 
permeability are very slow. This soil is saturated within 
30 inches of the surface during most of the year. The 
available water capacity is high. 

Excess water on the surface resulting from floods, the 
heavy clay texture of the soil, and poor tilth are the 
major limitations. Fertilization, drainage, and protection 
from flooding are needed for pasture and row crops. 
Capability unit Vw-l; pasture and hayland group 1A; 
woodland suitability group lw6; Clayey Bottomland 
woodland grazing group. 

Kf—Katy fine sandy loam. This is a nearly level soil 
in broad areas on the coastal prairie. The areas are 
generally high on the landscape and surround small 
depressions. They average several hundred acres, but 
some are several thousand acres in size. The surface is 
plane to slightly convex. The slope average is about 0.3 
percent. 

The surface layer is friable, medium acid, dark grayish 
brown fine sandy loam about 10 inches thick. The layer 
below that is friable, medium acid, brown fine sandy loam 
that extends to a depth of about 28 inches. The next 
layer, extending to a depth of more than 65 inches, is 
very firm, slightly acid clay loam mottled with gray, red, 
yellowish brown, and strong brown. 

Included in the mapping of this soil are small areas of 
Gessner, Aris, Clodine, Edna, Wockley, and Hockley soils, 
which make up less than 10 percent of any mapped area. 
There are low, sandy, circular mounds in a few 
undisturbed areas. 

This soil is used mainly for rice, improved pasture, and 
native pasture. A few small areas are used for grain 
sorghum and corn. Native vegetation is chiefly longleaf 
uniola, beaked panicum, little bluestem, indiangrass, 
greenbrier, berry vines, sedges, forbs, and annual weeds. 
Principal grasses for improved pasture are common 
bermudagrass, Coastal bermudagrass, and Pensacola 
bahiagrass. 

This soil is somewhat poorly drained. It has a perched 
water table above the clay loam layer for short periods in 


18 SOIL SURVEY 


cool months and in periods of excess rainfall. Surface ru- 
noff is slow to very slow. Internal drainage is slow. 
Permeability is very slow. The available water capacity is 
high. 

ee surface drainage is the major limitation. Fertilizer, 
lime, and artificial drainage are beneficial to pasture and 
crops. Capability unit IIIw-1; rice group 2; pasture and 
hayland group 8A; Loamy Prairie range site; woodland 
suitability group 2w8; Sandy Loam woodland grazing 
group. 

Kn—Kenney loamy fine sand. This is a nearly level to 
gently sloping soil along ridges and natural drainageways. 
Soil areas are oblong and irregular and average about 100 
acres, but some are 500 acres in size. The surface is plane 
to slightly convex. Slopes are mainly 0 to 1 percent, but 
the range is 0 to 3 percent. 

The surface layer is about 9 inches thick. It is very fri- 
able, slightly acid, dark grayish brown loamy fine sand in 
the upper 5 inches and loose, slightly acid, dark brown 
loamy fine sand in the lower 4 inches. The layer below 
that is loose, medium acid, light yellowish brown loamy 
fine sand that extends to a depth of 56 inches. The next 
layer, extending to a depth of 80 inches, is friable, 
strongly acid, strong brown sandy clay loam. 

Included with this soil in mapping are small areas of 
Hockley, Segno, and Boy soils. These soils make up less 
than 15 percent of the mapped area. 

This soil is used mainly for woodland grazing. A few 
areas are used for timber, improved pasture, and cul- 
tivated crops. Loblolly pine and oak are common in most 
areas. Native grasses are mainly andropogons and 
panicums. Coastal bermudagrass, Pensacola bahiagrass, 
and weeping lovegrass are the principal improved pasture 
plants. A few areas are used for peanuts and water- 
melons, but inadequate moisture and fertility are limita- 
tions. A few areas of this soil are mined for sand for use 
in construction. 

This soil is well drained. Surface runoff is very slow. 
Internal drainage is rapid, and permeability is moderately 
rapid. The available water capacity is low. Adequate 
moisture and improved fertility are needed for crops. 
Capability unit IIIs-1; pasture and hayland group 9B; 
Sandy Prairie range site; woodland suitability group 3s2; 
Sandy woodland grazing group. 

Ku—Kenney-Urban land complex. This complex is 
made up of nearly level to gently sloping soils along 
ridges and natural drainageways. It consists of built-up 
areas and new subdivisions. Soil areas are oblong and ir- 
regular and average about 50 acres, but some are 200 
acres in size. The surface is plane to convex. Slopes range 
from 0 to 3 percent, but the average is 1 percent. 

Kenney soils make up about 30 to 80 percent of this 
unit; Urban land, about 10 to 50 percent; and other soils, 
about 10 to 15 percent. The soils of this unit are so in- 
tricately mixed that separation was not feasible at the 
scale used in mapping. 

The surface layer of the Kenney soils is very friable, 
slightly acid, dark grayish brown loamy fine sand in the 


upper 5 inches and loose, slightly acid, dark brown loamy 
fine sand in the lower 4 inches. The layer below that is 
loose, medium acid, light yellowish brown loamy fine sand 
that extends to a depth of 56 inches. The next layer, ex- 
tending to a depth of 80 inches, is friable, strongly acid, 
strong brown sandy clay loam. 

Urban land consists of soils that have been altered or 
covered by buildings and other urban structures. The 
main structures are single unit dwellings, garages, side- 
walks, patios, driveways, streets, schools, churches, and 
paved parking lots. Urban land also consists of areas that 
have been altered by cutting, filling, or grading. Classifi- 
cation of all of these areas is not practical. 

Included with this complex in mapping are Hockley, 
Segno, and Boy soils. 

This mapping unit has moderate limitations for urban 
development. The thick sandy surface layer is low in fer- 
tility and is droughty. Lawns and shrubs are difficult to 
establish; adequate water and fertilizer are needed. The 
dry loose sand is unstable for traffic. Streets and roads 
need to be oiled, paved, or graveled. 

LeA—Lake Charles elay, 0 to 1 percent slopes. This is 
a nearly level soil in broad, irregular areas that are 50 to 
several hundred acres in size. Slopes average 0.2 percent. 
Undisturbed areas are characterized by gilgai microrelief, 
which is destroyed in cultivation. In undisturbed areas, a 
mulch of fine, discrete, very hard aggregates is on the 
surface. 

In the center of microdepressions, the surface layer is 
about 36 inches thick. In the upper 22 inches it is very 
firm, neutral, black clay. In the lower 14 inches it is very 
firm, mildly alkaline, very dark gray clay. The layer below 
that is about 16 inches thick and consists of very firm, 
mildly alkaline, dark gray clay that has intersecting 
slickensides. The next layer, to a depth of 74 inches, is 
very firm, mildly alkaline, gray clay that is mottled olive 
brown and yellowish brown. 

Included with this soil in mapping are small areas of 
Beaumont, Bernard, Midland, Addicks, and Vamont soils 
and a few areas of this soil that are adjacent to Harris 
clay and that are slightly saline. These inclusions make up 
less than 10 percent of any mapped area. 

This soil is used for cultivated crops, improved pasture, 
and native pasture. Rice is the main cultivated crop, but 
some areas are used for corn, cotton, and grain sorghum. 
Principal improved pasture plants are bermudagrass and 
dallisgrass. Native pastures support andropogons and 
paspalums. Live oak and huisache are common in places. 

This soil is somewhat poorly drained. Surface runoff is 
very slow. Permeability and internal drainage are very 
slow. The available water capacity is high. When this soil 
is dry, deep wide cracks form on the surface. Water en- 
ters rapidly through the cracks, but it enters very slowly 
when the soil is wet and the cracks are sealed. 

Favorable structure and tilth are difficult to maintain 
in this soil, and the moisture range in which the soil can 
be cultivated is narrow. Surface crusts and plowpans are 
common in cultivated fields. Runoff is very slow in large, 
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nearly level areas, resulting in excess water on the sur- 
face. Drainage and fertilization are beneficial in pasture 
and crop production. Capability unit IIw-1; rice group 1; 
pasture and hayland group 7A; Blackland range site; 
woodland suitability group 2w9; Blackland woodland graz- 
ing group. 

LeB—Lake Charles clay, 1 to 3 percent slopes. This 
is a gently sloping soil along ridges and natural 
drainageways. The soil areas are oblong and oval. They 
average 30 acres, but some are as large as 150 acres in 
size. The surface is plane to convex. The slope average is 
2 percent, but some areas along drainageways have slopes 
of up to 4 percent. A mulch of fine, discrete, very hard 
aggregates is on the surface. 

This soil has a slightly thinner surface layer than that 
described as representative of the Lake Charles series. 
The surface layer is about 30 inches thick. In the upper 
18 inches it is very firm, neutral, black clay. In the lower 
12 inches it is very firm, mildly alkaline, very dark gray 
clay. The layer below that is about 18 inches thick and 
consists of very firm, mildly alkaline, dark gray clay that 
has intersecting slickensides. The lower layer, to a depth 
of 60 inches, is very firm, mildly alkaline, gray clay that 
has mottles of olive brown and yellowish brown. 

Included with this soil are small areas of Beaumont, 
Bernard, Midland, and Vamont soils, which make up less 
than 10 percent of any mapped area. Small areas, along 
drainageways, that have been eroded by water are also 
included. 

This soil is used mainly for improved pasture and na- 
tive pasture. Bermudagrass and dallisgrass are the prin- 
cipal improved pasture plants. Native pasture grasses are 
mainly ardropogons and paspalums. 

This soil is somewhat poorly drained. Surface runoff is 
medium. Permeability and internal drainage are very 
slow. The available water capacity is high. Water erosion 
is a moderate hazard. When this soil is dry, deep, wide 
cracks form on the surface. Water enters rapidly through 
the cracks but enters very slowly when the soil is wet 
and the cracks are sealed. 

This soil requires careful management to improve 
water intake and reduce runoff. Erosion reduces soil fer- 
tility and leaves the soil vulnerable to further erosion. If 
this soil is cultivated, terraces, contour farming, and pro- 
tected terrace outlets are needed. Capability unit I[Ie-1; 
pasture and hayland group 7A; Blackland range site; 
woodland suitability group 2w9; Blackland woodland graz- 
ing group. 

Lu—Lake Charles-Urban Land complex. This is a 
nearly level complex in broad, irregular areas that range 
from 20 acres to about 1,800 acres in size. Slopes are 
mainly 0 to 1 percent, but range from 0 to 3 percent in 
some areas leading to drainageways. 

Lake Charles soils make up 20 to 85 percent of this 
unit; Urban land, 10 to 75 percent; and other soils, 15 per- 
cent or less. The areas making up this complex are so in- 
tricately mixed that separation was not feasible at the 
seale used in mapping. 


The surface layer of the Lake Charles soil is about 36 
inches thick. In the upper 22 inches it is very firm, 
neutral, black clay. In the lower 14 inches it is very firm, 
mildly alkaline, very dark gray clay. In the layer below 
that it is about 16 inches thick and is very firm, mildly al- 
kaline, dark gray clay that has intersecting slickensides. 
The next layer, to a depth of 74 inches, is very firm, 
mildly alkaline, gray clay that has mottles of olive brown 
and yellowish brown. 

Urban land consists of soils that have been altered or 
covered by buildings or other urban structures. Classify- 
ing these soils is not practical. Typical structures are sin- 
gle- and multiple-unit dwellings, streets, schools, churches, 
parking lots, office buildings, and shopping centers that 
are less than 40 acres in size. The Urban land includes 
remnants of Lake Charles soils that have been altered by 
cutting, filling, and grading in urban development. In 
many areas of this mapping unit 6 to 18 inches of fill 
material covers the natural soil. 

Included with this complex in mapping are small areas 
of Beaumont, Bernard, Midland, and Vamont soils. 

This mapping unit has severe limitations for urban 
development. The main limitation is the high shrink-swell 
potential of the clay, which results in buckled streets and 
sidewalks and cracked walls. Lawns and gardens are dif- 
ficult to establish because of the high clay content of the 
soils. 

Md—Midland silty clay loam. This is a nearly level 
soil in broad, generally irregular areas that average about 
500 acres but range from 10 acres to about 2,000 acres in 
size. Slopes range from 0 to 1 percent but average about 
0.5 percent. 

The surface layer is firm, strongly acid, dark grayish 
brown silty clay loam about 7 inches thick. The layer 
below that is firm, medium acid, gray silty clay about 18 
inches thick. The next layer, extending to a depth of 50 
inches, is very firm, dark gray clay that is slightly acid in 
the upper part and neutral in the lower part. It has 
slickensides in the upper part. The next layer, extending 
to a depth of 72 inches, is very firm, moderately alkaline 
clay that is mottled gray, olive yellow, and brownish yel- 
low. 

Included with this soil in mapping are small areas of 
Bernard, Lake Charles, Beaumont, Ozan, and Gessner 
soils. These soils make up less than 15 percent of any one 
mapped area. 

This soil is used mainly for native pasture, improved 
pasture, and rice. A few areas are used for row crops. 
Native pastures consist of tall prairie grasses, such as an- 
dropogons and paspalums. Improved pastures consist 
mainly of bermudagrass. A few areas are used for 
woodland grazing or for timber. 

This soil is poorly drained. Surface runoff is very slow. 
Internal drainage is very slow, and permeability is very 
slow. The available water capacity is high. 

Excessive water on the surface is the major limitation. 
It makes the soil cold and limits the kind of crops that 
can be grown. Drainage is needed in cultivated areas. 
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Crop residue management and fertilizer are needed to 
maintain soil tilth and productivity. Capablity unit IIIw-1; 
rice group I; pasture and hayland group 7C; Blackland 
range site; woodland suitability group 2w6; Blackland 
woodland grazing group. 

Mu—Midland-Urban land complex. The soils in this 
mapping unit are nearly level and are in broad, irregular 
areas that range in size from about 30 to 600 acres. 
Slopes range from 0 to 1 percent, but the average is 0.5 
percent. Most areas are open prairie, but some are 
covered with native hardwood trees. 

Midland soils make up 20 to 75 percent of this complex; 
Urban land, 10 to 75 percent; and other soils, 15 percent 
or less. The soils are so intricately mixed that separation 
was not feasible at the scale used in mapping. 

The surface layer of the Midland soil is firm, strongly 
acid dark grayish brown silty clay loam about 7 inches 
thick. The layer below that is firm, medium acid, gray 
silty clay about 13 inches thick. The next layer, extending 
to a depth of 50 inches, is very firm, dark gray clay that 
is slightly acid in the upper part and neutral in the lower 
part. It has slickensides in the upper part. The next layer, 
to a depth of 72 inches, consists of very firm, moderately 
alkaline clay that is mottled gray, olive yellow, and 
brownish yellow. 

Urban land consists of soils that have been altered or 
covered by buildings and other structures, making clas- 
sification impractical. Typical structures are single- and 
multiple-unit dwellings, driveways, sidewalks, garages and 
patios, streets, schools, churches, parking lots, office 
buildings, and shopping centers of less than 40 acres. 
Urban land includes remnants of Midland soils that have 
been altered by cutting, filling, and grading during urban 
development. Fill material covers the natural soil in many 
places. 

Included in mapping are small areas of Bernard, Lake 
Charles, Beaumont, Ozan, and Gessner soils. 

This mapping unit has severe limitations for urban 
development. Poor drainage and shrinking and swelling in 
the underlying layers are the main limitations. 

Na—Nahatche loam. This is a nearly level soil on the 
flood plains of major streams and tributaries. Mapped 
areas are oblong and have smooth boundaries. They 
average about 60 acres, but some areas are 400 acres in 
size. Slopes range from 0 to 2 percent along some old 
stream channels but range mainly from 0 to 1 percent, 
and the average slope is 0.6 percent. A few areas are dis- 
sected by old channel scars. 

The surface layer is friable, medium acid, dark grayish 
brown loam about 5 inches thick. The layer below that is 
friable, medium acid, grayish brown loam over firm, 
moderately alkaline, gray clay loam that has mottles of 
light gray and brownish yellow. 

Included with this soil in mapping are small areas of 
Hatliff, Gessner, and Ozan soils. These soils make up less 
than 5 percent of any mapped area. 

This soil is used mainly for woodland grazing and wil- 
dlife habitat. A few areas are used for timber and im- 


proved pasture. Native vegetation is chiefly loblolly pine, 
shortleaf pine, cypress, American sycamore, water oak, 
willow oak, cottonwood, sweetgum, southern sweetbay, 
and green ash. Grasses include Florida paspalum, Virginia 
wildrye, switchgrass, beaked panicum, and longleaf uniola. 
Improved pasture grasses are mainly bermudagrass and 
bahiagrass. 

This soil is subject to flooding once to several times 
each year for a few days to about a month. A water table 
is within 20 inches of the surface mainly in winter or 
early in spring. This soil is somewhat poorly drained. Sur- 
face runoff is slow. Permeability is moderate. The availa- 
ble water capacity is medium. 

This soil is generally not cultivated because it is in nar- 
row areas and is subject to flooding. In a few places, 
diversion terraces and grassed waterways help protect 
this soil from the runoff from higher lying soils. Capabili- 
ty unit Vw-1; pasture and hayland group 2A; woodland 
suitability group 1w9; Loamy Bottomland woodland graz- 
ing group. 

Oa—Ozan loam. This is a nearly level soil in broad 
areas and on the floor of enclosed depressions. Soil areas 
generally are lower on the landscape than the adjacent or 
surrounding soils. Broad areas of this soil are irregular in 
shape, and the small depressed areas are circular. The 
areas average 160 acres, but some are several hundred 
acres in size. Slopes are plane to slightly concave and 
average about 0.2 percent. 

The surface layer is friable, medium acid, dark grayish 
brown loam about 2 inches thick. The layer below that is 
about 16 inches thick and consists of friable, strongly acid, 
light brownish gray loam that tongues into a slightly 
more clayey layer of friable, medium acid, light brownish 
gray loam about 33 inches thick. The next layer, extend- 
ing to a depth of 65 inches, is friable, strongly acid, light 
brownish gray sandy clay loam mottled with red and yel- 
lowish brown. 

Included with this soil in mapping are small areas of 
Gessner, Aris, Clodine, Hockley, Aldine, Midland, Bisson- 
net, and Wockley soils. Also included in a few areas are 
low, sandy, circular mounds. These inclusions make up 
less than 10 percent of any mapped area. 

This soil is used mainly for woodland grazing and 
timber. A few areas are used for rice, row crops, and im- 
proved pasture. Vegetation is chiefly water oak, willow 
oak, elm, sweetgum, magnolia, pine, persimmon, palmetto, 
longleaf uniola, beaked panicum, little bluestem, indian- 
grass, greenbrier, berryvines, sedges, forbs, and annual 
weeds. 

This soil is poorly drained. Surface runoff is very slow 
to ponded. The soil is saturated for extended periods in 
winter and in early spring. Water stands on the surface in 
depressions for long periods following heavy rains. Inter- 
nal drainage and permeability are slow. The available 
water capacity is high. 

Excess water on the surface is the major management 
concern. Fertilization, liming, and drainage are beneficial 
for pasture and row crops. Capability unit IVw-1; rice 
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group 2; pasture and hayland group 8E; woodland suita- 
bility group 2w9; Flatwoods woodland grazing group. 

On—Ozan-Urban land complex. The nearly level soils 
in this complex are in built-up rural and urban areas 
where the population is increasing. The areas are lower 
on the landscape than the surrounding soils. The bounda- 
ries of this complex generally coincide with those of built- 
up subdivisions. The surface is plane to slightly concave. 
Slopes range from 0 to 1 percent but average 0.2 percent. 

Ozan soils make up about 30 to 85 percent of the 
mapping unit; Urban land, about 10 to 60 percent; and 
other soils, about 5 to 20 percent. The components of this 
unit are so intermingled that it is not practical to map 
them separately at the scale used. 

The surface layer of the Ozan soil is friable, medium 
acid, dark grayish brown loam about 2 inches thick. The 
layer below that is about 16 inches thick and consists of 
friable, strongly acid, light brownish gray loam. It ton- 
gues into a slighly more clayey layer of friable, medium 
acid, light brownish gray loam that is about 33 inches 
thick. The next layer, to a depth of 65 inches, is friable, 
strongly acid, light brownish gray sandy clay loam mot- 
tled with red and yellowish brown. 

Urban land consists of soils that have been altered or 
covered by buildings, and classification is impractical. 
Typical structures are single- unit dwellings, multiple-unit 
dwellings, garages, sidewalks, patios, driveways, and 
streets. Urban land consists also of remnants of Ozan and 
other soils that have been altered by cutting, grading, and 
filling. 

Included with this complex in mapping are small areas 
of Gessner, Wockley, Midland, Aldine, and Bissonnet soils. 

This mapping unit has severe limitations for urbaniza- 
tion. The most severe are wetness and a lack of adequate 
drainage outlets. Corrosivity is high, and many pipes 
erode or rust out within a few years. The soils are not 
suitable for use as septie tank filter fields. Lime and fer- 
tilizer may be needed before planting grasses and shrubs. 

SeA—Segno fine sandy loam, 0 to 1 percent slopes. 
This nearly level soil is forested or pastured. It generally 
is higher on the landscape than the surrounding soils. Soil 
areas are irregular in shape and average 175 acres in size. 
Slopes are slightly convex and average 0.5 percent. 

The surface layer is friable, very strongly acid, dark 
grayish brown fine sandy loam about 5 inches thick. The 
layer below that is friable, very strongly acid, pale brown 
fine sandy loam about 8 inches thick. The next layer is 
about 12 inches thick and consists of friable, very 
strongly acid, yellowish brown sandy clay loam. At a 
depth of 25 inches the friable, very strongly acid sandy 
clay loam is mottled brownish yellow and red and is about 
15 percent plinthite. Below a depth of 42 inches, the soil 
is mottled with gray and gets grayer with increasing 
depth. 

Included with this soil in mapping are small areas of 
Hockley, Wockley, Ozan, and Kenney soils. These soils 
make up less than 15 percent of any mapped area. 


This soil is used mainly for woodland grazing, timber, 
and improved pasture. A limited acreage is used for crops 
and home gardens. Native vegetation is chiefly pine and 
hardwood trees, beaked panicum, and little bluestem. Im- 
proved pastures are mainly bermudagrass and bahiagrass. 

This soil is moderately well drained. Surface runoff is 
slow. Internal drainage in the layers that have plinthite is 
moderately slow. Permeability is moderately slow. The 
available water capacity is medium. 

If this soil is cultivated, fertilizer is needed. The soil is 
somewhat droughty because moisture and roots are 
restricted from penetrating into the plinthite layers. 
Capability unit IIs-1; pasture and hayland group 8C; 
woodland suitability group 207; Sandy Loam woodland 
grazing group. 

SeB—Segno fine sandy loam, 1 to 3 percent slopes. 
This gently sloping soil is forested and pastured. Soil 
areas are irregular in shape and average 150 acres in size. 
Slopes are slightly convex and average about 2.0 percent. 

This soil is very similar to the one described as 
representative of the series, but it commonly has a 
slightly thinner, sandier surface layer and_ slightly 
brighter colors throughout the profile. The surface layer 
is friable, very strongly acid, dark grayish brown fine 
sandy loam about 4 inches thick. The layer below that is 
friable, very strongly acid, pale brown fine sandy loam 
about 7 inches thick. The next layer is about 12 inches 
thick and consists of friable, very strongly acid, yellowish 
brown sandy clay loam. At a depth of 23 inches the fria- 
ble, very strongly acid sandy clay loam is mottled 
brownish yellow and red and is about 15 percent plinthite. 
Below a depth of 40 inches, there are gray mottles and 
the soil gets grayer with increasing depth. 

Included in some mapped areas of this soil are small 
areas of Hockley, Kenney, and Boy soils, which make up 
less than 15 percent of the acreage. 

This soil is used chiefly for woodland grazing, timber, 
and improved pasture. A few areas are cultivated. Native 
vegetation is mainly pine and hardwood trees, sedges, and 
little bluestem. Improved pastures are mainly bermu- 
dagrass and bahiagrass. 

This soil is moderately well drained. Surface runoff is 
medium. Internal drainage in the layers that have 
plinthite is moderately slow. Permeability is moderately 
slow, and the available water capacity is medium. The 
erosion hazard is moderate. 

If this soil is cultivated, fertilizer is needed. Crop 
residue management, terraces, and contour farming are 
needed to conserve moisture and control erosion. Grassed 
waterways and diversions protect the soil from runoff. 
Capability unit Ile-1; pasture and hayland group 8C; 
woodland suitability group 207; Sandy Loam woodland 
grazing group. 

Ur—Urban land. This mapping unit is mainly in the 
central part of the county, the hub of the Houston 
metropolitan area. It is made up of extensively built-up 
areas where 75 to 100 percent of each mapped area is 
either covered by structures or disturbed by cutting, 
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filling, or grading. The areas also include shopping centers 
40 to 120 acres in size. 

Included in mapping are small areas of moderately 
built-up areas where buildings and other structures cover 
only 40 to 60 percent of the surface. Also included are 
remnants of undisturbed soil and areas where the natural 
soil is covered by fill material. These inclusions make up 
as much as 25 percent of Urban land. 

The soils making up Urban land have been so altered 
and obscured that they can not be classified. 

VaA—Vamont clay, 0 to 1 percent slopes. This is a 
nearly level soil in areas that range from 10 to several 
hundred acres in size. Slopes average 0.5 percent. The 
surface in undisturbed areas is characterized by gilgai 
microrelief. 

In the center of microdepressions, the surface layer is 
firm, medium acid, very dark grayish brown clay about 8 
inches thick. The layer below that is about 16 inches thick 
and consists of firm, strongly acid clay prominently mot- 
tled with yellowish brown and gray. The next layer, ex- 
tending to a depth of 70 inches, is very firm, strongly acid 
to medium acid, grayish brown clay that has a few yel- 
lowish brown and brownish yellow mottles. The next 
layer, extending to a depth of 94 inches, is very firm, 
slightly acid, gray clay. 

Included with this soil in mapping are small areas of 
Beaumont, Lake Charles, Bernard, and Midland soils. In- 
clusions make up less than 10 percent of any mapped 
area. 

Areas of this soil are used mainly for woodland grazing 
and timber. Primary native grasses are little bluestem, 
longleaf uniola, beaked panicum, and sedges. Pines and 
hardwoods are the principal wood crops. A few areas are 
used for rice and improved pasture. Bermudagrass and 
dallisgrass are the main improved pasture grasses. 

When this soil is dry, deep, wide cracks form on the 
surface. Water enters the soil rapidly through the cracks, 
but it enters very slowly when the soil is wet and the 
cracks are sealed. This soil is somewhat poorly drained. 
Surface runoff is slow. Internal drainage is very slow, and 
permeability is very slow. The available water capacity is 
high. 

Surface drainage and soil tilth are the main manage- 
ment concerns if the soil is used for crops other than 
timber. Capability unit IIIw-2; rice group 1; pasture and 
hayland group 7A; woodland suitability group 2w9; 
Blackland woodland grazing group. 

VaB—Vamont clay, 1 to 4 percent slopes. This is a 
gently sloping soil in areas leading to the low terraces 
and flood plains of major streams and drainageways. 
Mapped areas range from 20 to several hundred acres in 
size. They are typically less than 300 yards wide and are 
several miles long in places. Slopes are dominantly 1 to 4 
percent, but they average 3 percent. Some areas are 
steeper for short distances. In some areas, generally on 
microknolls and other areas not protected by vegetation, 
the surface layer has been removed and the underlying 
layers are exposed. 


The surface layer is firm, medium acid, very dark gray- 
ish brown clay about 4 inches thick. The layer below that 
is about 14 inches thick and consists of firm, strongly acid 
clay that is prominently mottled with yellowish brown 
and gray. Below that, to a depth of 60 inches, is a layer of 
very firm, strongly acid to medium acid, grayish brown 
clay that has a few yellowish brown and brownish yellow 
mottles. The next layer, to a depth of 70 inches, is very 
firm, slightly acid, gray clay. 

Included with this soil in mapping are small areas of 
Atasco, Aldine, Midland, and Beaumont soils. These inclu- 
sions make up less than 15 percent of any one mapped 
area. 

This soil is used mainly for woodland grazing and 
timber. Native vegetation is chiefly mixed pine and hard- 
woods, sedge, and switchgrasses and bluestem. 

This soil is somewhat poorly drained. Surface runoff is 
rapid. Internal drainage is slow, and permeability is very 
slow. The available water capacity is high. Water erosion 
is a moderate hazard. 

Erosion control is the main problem in managing this 
soil. Erosion can best be controlled by maintaining a good 
cover of grass. Capability unit [IIe-1; pasture and hay- 
land group 7A; woodland suitability group 2w9; Blackland 
woodland grazing group. 

Vn—Vamont-Urban land complex. This mapping unit 
is in broad, nearly level areas and in long and narrow, 
gently sloping areas leading to the low terraces and flood 
plains of major streams and drainageways. The areas 
range from 10 to 500 acres in size, and most are covered 
with pine and hardwood trees. Slopes are mainly 0 to 4 
percent, but in some areas they are as much as 5 percent 
for short distances along drainageways. 

Vamont soils make up 20 to 75 percent of this complex; 
Urban land, 10 to 70 percent; and other soils, 15 percent 
or less. These components are so intricately mixed that it 
is not feasible to separate them at the scale used in 
mapping. 

The surface layer of the Vamont soil is firm, medium 
acid, very dark grayish brown clay about 8 inches thick. 
The layer below that is about 16 inches thick and consists 
of firm, strongly acid clay that is prominently mottled 
with yellowish brown and gray. Below this, to a depth of 
70 inches, is a layer of very firm, strongly to medium 
acid, grayish brown clay that has a few yellowish brown 
and brownish yellow mottles. The next layer, to a depth 
of 94 inches, is very firm, slightly acid, gray clay. 

Urban land consists of soils that have been altered or 
covered by buildings and other structures. Typical struc- 
tures are single dwellings, multiple-unit dwellings, 
driveways, sidewalks, garages, patios, streets, schools, 
churches, parking lots, office buildings, and shopping cen- 
ters of less than 40 acres. Also in this mapping unit are 
remnants of Vamont soils that have been altered by 
cutting, filling, and grading during urban development. 
Areas filled to provide better drainage are common. 

Included with these soils in mapping are small areas of 
Lake Charles, Beaumont, Bernard, Midland, Atasco, and 
Aldine soils. 
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This mapping unit has severe limitations for urban 
development. Most areas, which are covered with pine 
and hardwoods, are desirable sites for urban develop- 
ment, but the high shrink-swell potential of the clay is a 
limitation to this use. Lawns and gardens are difficult to 
establish because the soils contain a large amount of clay. 

Vo—Voss sand. This is a nearly level to gently sloping 
soil on the low terraces and flood plains of major streams 
and their tributaries. It is flooded one to several times 
each year. Mapped areas are oblong, irregularly shaped, 
and have smooth boundaries. They average 40 acres in 
size. The surface is plane to slightly convex. Slopes range 
from 0 to 2 percent, but they average 0.5 percent. 

The surface layer is loose, medium acid, very dark 
grayish brown sand about 5 inches thick. The surface 
layer is underlain, to a depth of 70 inches, by loose, light 
gray sand that is slightly acid in the upper 25 inches and 
neutral in the lower 40 inches. 

Included with this soil in mapping are small areas of 
Natliff, Nahatche, Boy, and Kenney soils. These inclusions 
make up less than 10 percent of any mapped area. 

This soil is used mainly for woodland grazing, timber, 
and wildlife habitat. Native vegetation is chiefly shortleaf 
pine, loblolly pine, oaks, sweetgum, and cottonwoods. The 
grasses include little bluestem, switchgrass, and indian- 
grass. Wooded areas along the fresh water streams are 
excellent wildlife habitat. 

This soil is moderately well drained to somewhat poorly 
drained. Surface runoff is slow. Permeability is rapid. In- 
ternal drainage is impeded by a seasonal high water table. 
This soil is saturated in most years for periods of a few 
days to a few weeks mainly during the cool months. The 
static water table is seldom deeper than 7 feet. The 
available water capacity is very low. 

Wetness and flooding are the major problems in 
managing this soil. Protection from flooding and applica- 
tion of fertilizer are desirable for maximum forage 
production. This soil is seldom cultivated. Capability unit 
VIw-1; pasture and hayland group 3A; woodland suitabili- 
ty group 3w8; Loamy Bottomland woodland grazing 
group. 

Vs—Voss soils. This is a nearly level to gently sloping 
soil on sandbars and flood plains. The surface is plane to 
slightly convex and in places is dissected by channel scars 
and partly filled, old stream channels. Slopes range from 
0 to 3 percent, but they average 1.0 percent. In the low 
areas this soil is frequently flooded. This flooding occurs 
during high intensity rains and whenever the creeks rise. 
The soil areas are oblong and crescent shaped and have 
smooth boundaries. They average 10 acres but are up to 
80 acres in size. 

The surface layer is loose, medium acid, dark grayish 
brown sand about 4 inches thick. It is underlain, at a 
depth of 4 to 60 inches, by loose, neutral sand that is light 
gray in the upper 18 inches and very pale brown in the 
lower 38 inches. 

Included with this soil in mapping are areas of stream- 
banks and recently water-washed sand in adjoining chan- 


nels. Also included are small areas of Boy, Kenney, 
Nahatche, and Hatliff soils. These inclusions make up less 
than 5 percent of any mapped area. 

This soil is not suitable for cultivation. Some of the 
higher areas or protected areas have native vegetation 
and support such grasses as little bluestem, switchgrass, 
switchcane, and indiangrass. These areas are used mainly 
to graze livestock. A few wooded areas along streams are 
good wildlife habitat. The lower areas lack vegetation, ex- 
cept for a few annual weeds, such as bladder pod. These 
areas are used as a source of sand for golf courses, 
concrete block plants, highway construction, and fill for 
concrete slabs. 

This soil is subject to frequent flooding, washing, and 
deposition of soil material. Surface runoff is slow. 
Permeability is rapid, and the available water capacity is 
very low. Internal drainage is impeded by a seasonal high 
water table. The static water table is 2 to 5 feet below 
the surface in most places. This soil is moderately well 
drained to somewhat poorly drained. Capability unit VIw- 
1; pasture and hayland group 3A; woodland suitability 
group 3w8; Loamy Bottomland woodland grazing group. 

Wo—Wockley fine sandy loam. This is a nearly level 
soil in broad areas of prairie and forest. The areas are ir- 
regularly shaped. They average 1,000 acres, but some are 
several thousand acres in size. The surface is plane to 
slightly concave. Slopes average 0.3 percent. 

The surface layer is friable, strongly acid, dark grayish 
brown fine sandy loam about 7 inches thick. The layer 
below that is friable, medium acid, brown fine sandy loam 
to a depth of about 22 inches. Below that is a layer of 
firm, strongly acid, brown sandy clay loam mottled with 
yellowish brown, red, and light brownish gray. The next 
layer, beginning at a depth of 33 inches, is firm, medium 
acid, light brownish gray sandy clay loam mottled with 
light gray, red, and yellowish brown. It is about 12 per- 
cent plinthite. 

Included with this soil in mapping are small areas of 
Hockley, Segno, Aris, Katy, Ozan, and Gessner soils. Also 
included are areas of narrow, irregularly shaped ridges 
and low cireular mounds where the Wockley soil has a 
thicker surface layer than the one described as represen- 
tative of the series. These inclusions make up less than 15 
percent of any mapped area. 

This soil is used mainly for rice and improved pastures 
of bermudagrass or bahiagrass. A limited acreage is used 
for timber, woodland grazing, and row crops. Corn and 
peanuts are the most common row crops. 

This soil is somewhat poorly drained. Surface runoff is 
slow. Permeability is moderately slow, and the available 
water capacity is high. 

Excess water on the surface during rainy periods is the 
main problem in managing this soil, and drainage ditches 
are needed. If this soil is cultivated, fertilizer should be 
applied and crop residue retained for maximum crop 
production. Capability unit I]Iw-1; rice group 2; pasture 
and hayland group 8C; Loamy Prairie range site; 
woodland suitability group 2w8; Sandy Loam woodland 
grazing group. 
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Wy—Wockley-Urban land complex. The nearly level 
soils in this mapping unit are in areas of prairie and 
woodland. The areas are irregularly shaped and range 
from 40 to 500 acres in size. 

Wockley soils make up 30 to 80 percent of this mapping 
unit; Urban land, 10 to 75 percent; and other soils, about 
10 percent. The soils of this unit are so intricately mixed 
that it is not practical to separate them at the scale used 
in mapping. 

The surface layer of the Wockley soil is friable, 
strongly acid, dark grayish brown fine sandy loam about 7 
inches thick. The layer below that is friable, medium acid, 
brown fine sandy loam about 15 inches thick. The next 
layer is about 11 inches thick and consists of firm, 
strongly acid, brown sandy clay loam that is mottled with 
yellowish brown, red, and light brownish gray. The next 
layer, to a depth of 60 inches, is firm, medium acid, light 
brownish gray sandy clay loam mottled with yellowish 
brown and red. It is about 12 percent plinthite. 

Urban land consists of soils that have been altered or 
covered by buildings and other structures. These include 
houses, garages, schools, churches, sidewalks, driveways, 
streets, ditches, and a few small commercial buildings and 
accompanying parking lots. Alteration of the natural soil 
by cutting and filling is generally slight in older, more 
established communities. In these communities, excava- 
tion has left shallow borrow ditches along side streets and 
roads. The soil material from the ditches has been used in 
preparing roadbeds. In recent housing developments, the 
curbed streets are normally recessed, and the material 
excavated from the roadbed has been used to elevate the 
lots and yards. Consequently a thin layer of fine sandy 
loam covers the Wockley soils in these areas. 

Included in mapping this complex are small areas of 
Katy, Aris, Hockley, Ozan, and Gessner soils. 

The use of soils in this unit for urban purposes is 
generally moderately limited. The major limitation is ex- 
cess water on the surface after periods of rainfall. The 
normal drainage practices normally used in areas of urban 
development generally are adequate and provide a stable 
soil surface for structures. Only minimal preparation of 
the soil is needed for landscaping or gardening. Frequent 
but light applications of water and chemicals are needed 
for the maximum growth and beauty of horticultural 
plants. 


Planning the Use and Management of 
the Soils 


The soil survey is a detailed analysis and evaluation of 
the most basic resource of the survey area—the soil. It 
may be used to fit the use of the land, including urbaniza- 
tion, to the limitations and potentials of the natural 
resources and the environment and to help avoid soil-re- 
lated failures in uses of the land. 

During a soil survey soil scientists, conservationists, en- 
gineers, and others keep extensive notes, not only about 


the nature of the soils but also about unique aspects of 
behavior of these soils in the field and at construction 
sites. These notes include observations of erosion, drought 
damage to specific crops, yield estimates, flooding, the 
functioning of septic systems, and other factors relating 
the kinds of soil and their productivity, potentials, and 
limitations under various uses and management. In this 
way field experience incorporated with measured data on 
soil properties and performance is used as a basis for pre- 
dicting soil behavior. 

Information in this section will be useful in applying 
basie faets about the soils to plans and decisions for use 
and management of soils for crops and pasture, range, 
woodland, and many nonfarm uses, including building 
sites, highways and other transportation systems, sanita- 
ry facilities, parks and other recreational developments, 
and wildlife habitat. From the data presented, the poten- 
tial of each soil for specified land uses may be deter- 
mined, soil limitations to these land uses may be 
identified, and costly failures in homes and other struc- 
tures, because of unfavorable soil properties, may be 
avoided. A site can be selected where the soil properties 
are favorable, or practices can be planned that will over- 
come the soil limitations. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area, and 
on the environment. Both of these factors are closely re- 
lated to the nature of the soil. Plans can be made to main- 
tain or create a land use pattern in harmony with the 
natural soil. 

Contractors can find information useful in locating 
sources of sand and gravel, road fill, and topsoil. Other in- 
formation indicates the presence of wetness or very firm 
soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists can find useful information in this soil 
survey. The safe disposal of wastes, for example, is close- 
ly related to properties of the soil. Pavements, sidewalks, 
campsites, playgrounds, lawns, trees and shrubs, and most 
other uses of land are influenced by the nature of the soil. 


Management of Cropland 


In Harris County, the kind of management and the in- 
tensity needed vary with the kind of soil and the type of 
farming. Drainage, erosion control, conservation of soil 
moisture, and maintenance of soil tilth, organic-matter 
content, and fertility are all good management practices. 

Many of the soils are poorly drained, and surface or 
subsurface drainage systems are needed in many places 
for satisfactory yields. A good cropping system helps pro- 
tect the soils from erosion during critical periods, such as 
heavy rains, flooding, drought, or strong winds. Such a 
system also conserves soil moisture; maintains or im- 
proves soil tilth, especially in clayey soils; and helps to 
control weeds, insects, and plant diseases. High tempera- 
tures in summer and moisture rapidly decompose large 


HARRIS COUNTY, TEXAS 25 


amounts of organic material. Consequently, the cropping 
system should include crops that produce large amounts 
of organic residue. 

In a good cropping system, crops are grown in a 
sequence or in rotation, and soil-improving erops are 
grown to offset the adverse effect of soil-depleting crops. 
Soil-improving crops, such as grasses and legumes, leave 
large amounts of residue on or near the surface. 

The use of commercial fertilizers and lime should be 
determined by the results of soil tests and by the needs 
of crops. The amount and kind of fertilizer needed varies 
according to the soil, the crop to be grown, the yield 
desired, previous land use, the season, and the amount of 
available moisture. Information on soil testing and appli- 
cation of fertilizer can be obtained from the Soil Conser- 
vation Service or the Agricultural Extension Service. 


Capability Classes and Subclasses 


Capability grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The soils are 
grouped according to their limitations when they are used 
for field crops, the risk of damage when they are used, 
and the way they respond to treatment. The grouping 
does not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils; does not take into considera- 
tion possible but unlikely major reclamation projects; and 
does not apply to rice, horticultural crops, or other crops 
that require special management. This classification is not 
a substitute for interpretations designed to show suitabili- 
ty and limitations of groups of soils for range, for forest 
trees, or for engineerng purposes. 

In the capability system, the kinds of soils are grouped 
at three levels: capability class, subclass, and unit. These 
are discussed in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are 
designated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and nar- 
rower choices for practical use, defined as follows: 

Class I soils have few limitations that restrict their use. 
(None in the county.) 

Class II soils have moderate limitations that reduce the 
choice of plants or require moderate conservation prac- 
tices. 

Class III soils have severe limitations that reduce the 
choice of plants, require special conservation practices, or 
both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful management, or 
both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 


Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial plants. (None in 
the county.) 

CAPABILITY SUBCLASSES are soil groups within 
one class; they are designated by adding a small letter, e, 
w, 8, or c, to the class numeral, for example, IIe. The 
letter e indicates that the main limitation is risk of ero- 
sion unless close-growing plant cover is maintained; w in- 
dicates that water in or on the soil interferes with plant 
growth or cultivation (in some soils, wetness can be partly 
corrected by artificial drainage); s indicates that the soil 
is limited mainly because it is shallow, droughty, or stony; 
and ¢c, used in only some parts of the United States, in- 
dieates that the chief limitation is climate that is too cold 
or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range, 
woodland, wildlife habitat, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management and to have similar produc- 
tivity and other responses to management. Thus, the 
capability unit is a convenient grouping for making many 
statements about management of soils. Capability units 
are generally designated by adding an Arabic numeral to 
the subclass symbol, for example IJe-1 or IIIw-2. Thus, in 
one symbol, the Roman numeral designates the capability 
class or degree of limitation; the small letter indicates the 
subclass or kind of limitation, as defined in the foregoing 
paragraph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 

In the following pages the capability units in Harris 
County are described and suggestions for use and 
management are given. 


Capability Unit Ie-1 


This unit consists of deep, gently sloping, moderately 
well drained soils that have a surface layer of fine sandy 
loam and lower layers of sandy clay loam or clay. Permea- 
bility is moderately slow or very slow, and the available 
water capacity is medium or high. These soils are 
moderately susceptible to water erosion. 

Most areas of these soils are used for woodland graz- 
ing, woodland, and improved pasture. A limited acreage is 
used for such row crops as corn, cotton, and grain 
sorghum. 

Among good management practices are those that con- 
trol erosion and maintain fertility and tilth. Contour til- 
lage, terracing, and grassed waterways help to control 
erosion. A cropping system that includes deep-rooted 
crops that produce a large amount of residue also helps to 
reduce erosion and maintain organic matter content. 
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Capability Unit Ilw-1 


This unit consists of deep, nearly level, somewhat 
poorly drained or poorly drained soils. These soils have a 
surface layer of clay or clay loam and lower layers of 
clay. In a few areas of pimple mounds, the surface layer 
is fine sandy loam. Permeability is very slow, and the 
available water capacity is high. Slow surface runoff 
results in excess water on the surface in some areas. 

These soils are used for crops and pasture. Corn, cot- 
ton, rice, grain sorghum, and forage are the chief crops. 

Good management practices are those that help control 
erosion and maintain fertility and tilth. Drainage is 
needed in some areas. Structure and tilth are difficult to 
maintain. The cropping system should include crops that 
produce a large amount of residue, and the residue should 
be kept on or near the surface of the soil. 


Capability Unit IIs-1 


The soils in this unit are deep, nearly level, and 
moderately well drained. They have a surface layer of 
fine sandy loam and lower layers of sandy clay loam. 
Permeability is moderately slow, and the available water 
capacity is medium. They are somewhat droughty because 
the penetration of moisture and root growth are 
restricted in the lower layers. The soils have low fertility. 

Most areas of these soils are used for woodland graz- 
ing, woodland, and improved pasture. A few small areas 
are used for corn, grain sorghum, cotton, rice, and vegeta- 
bles. 

Soil management practices that maintain fertility and 
tilth are needed. The response to applications of fertilizer 
is good. The cropping system should include broadcast 
and row crops that produce a large amount. of residue. 
The crop residue should be kept on or near the surface so 
that a high level of organic matter content is maintained 
and erosion is reduced. 


Capability Unit HIe-1 


This unit consists of deep, gently sloping soils that have 
a surface layer and lower layers of clay. Permeability is 
very slow, and the available water capacity is high. Ero- 
sion is a moderate hazard. 

These soils are used mainly for improved pasture and 
native pasture. A few areas are used for cultivated crops, 
mainly cotton, corn, and grain sorghum. 

Management needs are control of erosion and main- 
tenance of fertility and tilth. Terraces, contour cultivation, 
and grassed waterways help control erosion. Because.the 
texture is clayey, structure and tilth are difficult to main- 
tain. The cropping system should include frequent 
plantings of crops that produce a large amount of residue. 
The residue should be kept on or near the surface. 


Capability Unit IIIw-1 


This unit consists of deep, nearly level, somewhat 
poorly drained and poorly drained soils. These soils have 


a surface layer of loam, silty clay loam, fine sandy loam, 
or very fine sandy loam and lower layers of loam, sandy 
clay loam, silty clay loam, or clay. Pimple mounds occur in 
some areas. Permeability is moderate to very slow, and 
the available water capacity is medium or high. 

These soils are used for cultivated crops, pasture, 
woodland grazing, and woodland. Cotton, corn, rice, grain 
sorghum, soybeans, and forage are the main crops. 

Excess water on the surface is the major problem. 
Good management practices include water removal, main- 
tenance of high organic matter content, and improvement 
of tilth. Row direction and use of shallow drains may be 
needed for drainage. These soils respond well to applica- 
tions of fertilizer. The cropping system should include 
deep-rooted plants and crops that produce a large amount 
of residue. The residue should be kept on the soil. 


Capability Unit IIw-2 


In this unit are deep, nearly level somewhat poorly 
drained or poorly drained soils. These soils have a surface 
layer and lower layers of clay. Permeability is very slow, 
and the available water capacity is high. 

These soils are used for crops and pasture. The main 
crops are cotton, corn, rice, grain sorghum, and forage. 

Excess water on the surface is a problem. Management 
is needed that helps to remove water and that maintains 
soil productivity and tilth. Because the surface layer is 
clay, structure and tilth are difficult to maintain. The 
cropping system should include deep-rooted plants and 
row or broadcast crops that produce a large amount of 
residue. The residue should be kept on or near the sur- 
face. Row direction and the use of shallow drains are 
needed for drainage in some areas. 


Capability Unit IIw-3 


Boy loamy fine sand is the only soil in this unit. It is 
deep, nearly level, and somewhat poorly drained. It has a 
thick surface layer of loamy fine sand and fine sand and a 
lower layer of sandy clay loam. Permeability is rapid in 
the surface layer and moderately slow in the lower layer. 
The available water capacity is low. During wet periods, 
this soil is saturated in and just above the lower layer. 

This soil is used mainly for pine woodland and 
woodland grazing, but a few areas are in pasture and 
crops. The main cultivated crops are corn, oats, vegeta- 
bles, and forage. 

Management is needed that prevent leaching, maintains 
the organic matter content, and improves tilth. The 
cropping system should include frequent plantings of 
crops that produce a large amount of residue. This 
residue helps to maintain a high level of organic matter, 
to improve fertility, and to increase the water-holding 
capacity of the soil. 


Capability Unit HIs-1 


Kenney loamy fine sand is the only soil in this unit. It 
is deep, nearly level to gently sloping and well drained. It 
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has a thick surface layer of loamy fine sand and a lower 
layer of sandy clay loam. Permeability is moderately 
rapid, and the available water capacity is low. 

This soil is used mainly for woodland grazing. A few 
areas are used for timber, pasture, and cultivated crops, 
and a few areas are used for cotton, corn, peanuts, and 
watermelons. 

Useful management practices are those that control 
erosion, prevent leaching, and maintain fertility and tilth. 
The cropping system should include close growing crops 
that produce a large amount of residue. The residue 
should be kept on or near the soil surface. Fertilizer 
should be applied frequently in smal! amounts during the 
growing season. 


Capability Unit IVw-1 


This unit consists of deep, nearly level, poorly drained 
soils. These soils have a surface layer of loam and lower 
layers of loam or sandy clay loam. They are in low, 
depressed areas and at times remain wet or ponded for 
long periods after heavy rains. Permeability is moderate 
or slow, and the available water capacity is medium. 

These soils are used mainly for pasture, woodland graz- 
ing, and woodland. Some areas are cultivated in fields 
where adjacent soils are cultivated. Cotton, corn, grain 
sorghum, and rice are the main crops. 

Good management includes the drainage of excess 
water and the improvement of fertility. The cropping 
system should include crops that produce a large amount 
of residue. This residue should be kept on. or near the 
surface. 


Capability Unit Vw-1 


In this unit are nearly level, poorly drained to 
somewhat poorly drained soils that are on flood plains of 
streams. They have a surface layer of clay or clay loam 
and lower layers of clay loam, sandy clay loam, or clay 
loam. Permeability is very slow to moderate, and the 
available water capacity is high to medium. These soils 
are subject to flooding. 

The soils in this unit are used mainly for pasture, 
woodland grazing, and woodland. The main concerns of 
management are improving fertility and maintaining the 
soil cover. Small applications of fertilizer should be made 
frequently during the growing season. 


Capability Unit VIw-1 


The soils in this unit are nearly level and moderately 
well drained to somewhat poorly drained. They are on the 
flood plains of streams. They have a surface layer of 
loam, fine sandy loam, or sand and lower layers of fine 
sandy loam, loamy fine sand, or sand. In most years these 
soils are saturated for a few days to a few weeks, mainly 
in winter and early in spring. Some of the soils have a 
water table at a depth of 2 to 5 feet for 6 to 10 months of 
the year. Permeability is moderately rapid to rapid, and 
available water capacity is low to very low. These soils 
are subject to flooding. 


These soils are used mainly for woodland and woodland 
grazing. Some areas consist of sandbars that are bare. 

Management needs include the improvement of fertility 
and the maintenance of soil cover. Light applications of 
fertilizer should be made frequently during the growing 
season. 


Capability Unit VIIw-1 


Harris clay is the only soil in this unit. It is deep, 
nearly level, and very poorly drained. It is clayey 
throughout. It is on the coastal marshlands and is subject 
to inundation at high tide. Permeability is very slow, and 
the available water capacity is low. 

This soil is used mainly for grazing and wildlife habitat. 
The plants are chiefly water tolerant and salt tolerant. 

Good management consists of maintaining soil cover. 
Drainage is beneficial in some areas. 


Capability Unit VIIw-2 


Ijam soils are the only soils in this unit. They are deep, 
nearly level, and very poorly drained to ponded. They are 
clayey throughout. These soils are on coastal flats, and 
the soil material in which they formed consists of clayey 
sediments that were dredged or pumped from the floor of 
rivers, bayous, bays, or canals during the construction or 
maintenance of waterways. Permeability is very slow, and 
the available water capacity is medium. 

These soils are not suitable for cultivation. Areas that 
have vegetation are used mainly as pasture. 

Management includes the improvement of fertility and 
maintainence of soil cover. 


Yields Per Acre 


The per acre average yields that can be expected of the 
principal crops under a high level of management are 
shown in table 3. In any given year, yields may be higher 
or lower than those indicated in table 3 because of 
seasonal variations in rainfall and other climatic factors. 
Absence of a yield estimate indicates that the crop is not 
suited to or not commonly grown on the soil or that ir- 
rigation of a given crop is not commonly practiced on the 
soil. 

The predicted yields are based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The latest soil and crop management practices used by 
many farmers in the county are assumed in predicting the 
yields. Hay and pasture yields are predicted for varieties 
of grasses and legumes suited to the soil. A few farmers 
may be using more advanced practices and are obtaining 
average yields higher than those shown in table 3. 

The management needed to achieve the indicated yields 
of the various crops depends upon the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol, and protection from flooding; the proper planting 
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and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

For yields of irrigated crops it is assumed that the ir- 
rigation system is adapted to the soils and to the crop 
grown; that good quality irrigation water is uniformly ap- 
plied in proper amounts as needed; and that tillage is 
kept to a minimum. 

The predicted yields reflect the relative productive 
capacity of the soils for each of the principal crops. Yields 
are likely to increase in the future as new production 
technology is developed. The relative productivity of a 
given soil compared to other soils, however, is not likely 
to change. 

Crops other than those shown in table 3 are grown in 
the survey area, but because their acreage is small, pre- 
dicted yields for those crops are not included. The local 
offices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
productivity and management concerns of the soils for 
these crops. 


Use of the Soils for Rice 


In 1978, Harris County ranked sixth in rice production 
in the state. A total of 31, 288 acres was planted. 

The soils in Harris County that are suitable for grow- 
ing rice have been placed in two rice suitability groups. 
The soils in each group have similar limitations and 
hazards, require similar management, and have similar 
productivity and other responses to management. 


Rice Group 1 


This group consists of deep, nearly level soils that have 
a surface layer of clay, clay loam, or silty clay loam and 
lower layers of clay or silty clay. In a few areas where 
pimple mounds have been leveled, the surface layer is 
thin fine sandy loam. The soils in this group are 
somewhat poorly drained to poorly drained. Permeability 
is very slow, and the available water capacity is high. 
Because the surface layer is fine textured, these soils can 
be cultivated without damage within only a narrow range 
of moisture content. 

These soils have somewhat. high natural fertility and 
are the most productive soils for rice in the county. 

Good management practices include fertilization, weed 
control, insect control, and water management. Some 
areas need lime. Irrigation systems should include levees, 
land leveling, water distribution systems, good water 
management, and surface drainage systems. Crop residue 
should be kept on or near the surface. 


Rice Group 2 


This group consists of deep, nearly level soils that have 
a surface layer of loam, fine sandy loam, or very fine 
sandy loam and lower layers of loam, sandy clay loam, or 
clay. There are pimple mounds in some areas. These soils 
are moderately well drained to poorly drained. Permea- 
bility is moderate to very slow, and the available water 
capacity is medium to high. 

These soils have low to moderate natural fertility and 
are only moderately productive for rice. 

Management needs include fertilization, weed control, 
insect control, and water management. Some areas need 
lime. Irrigation systems should include levees, land level- 
ing, water distribution systems, good water management, 
and surface drainage systems. Crop residue should be 
kept on or near the surface. 


Use of the Soils for Pasture and Hay 


Pastures and hayland in Harris County are mainly in 
warm season grass. In some areas they support a com- 
bination of warm season grasses and cool season legumes. 
The main warm season grasses are common bermu- 
dagrass, Coastal bermudagrass, dallisgrass, and Pensacola 
bahiagrass. The most common legumes are vetch, white 
clover, crimson clover, Austrian winter peas, and singleta- 
ry peas. These legumes are generally overseeded on 
established stands of bermudagrass and dallisgrass. 

The major management practices needed on pasture 
are fertilization, weed control, and controlled grazing. 
Fertilizer should be applied according to plant needs, the 
level of production desired, and the results of soil tests. 
Weeds can be controlled by mowing or shredding. Weed 
control on well managed pasture is less of a concern than 
it is on overused, poorly managed pastures. 

Temporary pastures are often used to supplement per- 
manent ones or to produce hay. Hybrid forage sorghums 
are good supplemental summer plants. In a few areas, 
Hubam clover and cowpeas are planted on idle cropland. 
Small grains provide good supplemental winter forage. 

In Harris County, hay is made largely from native 
bluestem, introduced bluestem, bermudagrass, bahiagrass, 
or annual forage sorghum. Yields range from 1/2 ton to 6 
tons or more per acre depending on the soil type, the 
grass, the amount of fertilizer applied, and management 
practices. 

Management of areas used for hay is generally the 
same as that for pasture. The hay should be cut at a 
height that is best for the grass. Cutting too close to the 
ground or cutting too often damages hayland in the same 
way that overgrazing damages pasture. 

The soils in Harris County have been placed in 10 
pasture and hayland groups according to their suitability 
for the production of forage. The soils in each group are 
enough alike to be suited to the same grasses, to have 
similar limitations and hazards, to require similar manage- 
ment, and to have similar productivity and other respon- 
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ses to management. The pasture and hayland groups in 
Harris County are identified by numerals and letters ac- 
cording to a statewide system of classification. Not all of 
the pasture and hayland groups in this system are 
represented in Harris County. For this reason not all the 
group numbers and letters are consecutive. 


Pasture and Hayland Group 1A—Heavy Clayey Bot- 
tomland 


Kaman clay is the only soil in this group. It is a deep, 
nearly level alluvial soil on stream bottoms. This soil is 
clayey throughout. It is poorly drained and is very slowly 
permeable. It is subject to flooding and is saturated dur- 
ing cool, moist periods. 

This soil is used mainly for pasture, but some areas are 
used for hay. Common bermudagrass and dallisgrass are 
the principal grasses. 

Good management of pasture includes stocking at the 
proper rate, rotating grazing, and controlling weeds. On 
well-managed hayland, fertilizer is applied and forage is 
cut at the proper stage of growth for maximum palatabili- 
ty and nutritional value. Care should be taken to cut hay 
at a height that does not damage the root system or im- 
pair plant vigor. 


Pasture and Hayland Group 2A—Loamy Bottomland 


This group consists of deep alluvial soils along stream 
bottoms. These soils are moderately well drained to 
somewhat poorly drained. They have a surface layer of 
loam. The lower layers are stratified clay loam to loamy 
fine sand and are moderately permeable or moderately 
rapidly permeable. These soils are subject to flooding and 
are saturated for short periods during winter and early in 


spring. 
Soils in this group are used for both pasture and hay. 
Common bermudagrass, Coastal bermudagrass, and 


bahiagrass are the principal grasses. 

Good management of pasture includes stocking at the 
proper rate, fertilizing according to soil test, rotating 
grazing, and controlling weeds. On well-managed hayland, 
fertilizer is applied and forage is cut at the proper stage 
of growth for maximum palatability and nutritional value. 
Care should be taken to cut hay at a height that does not 
damage the root system or impair plant vigor. 


Pasture and Hayland Group 3A—Sandy Bottomland 


This group consists of deep, alluvial soils along stream 
bottoms. These soils are sandy throughout, are moderate- 
ly well drained to somewhat poorly drained, and are 
rapidly permeable. They are subject to flooding and are 
saturated for periods of a few days mainly during the 
cool months. 

Soils of this group are used mostly for pasture. Com- 
mon bermudagrass and Coastal bermudagrass are the 
main grasses. 

Good pasture management includes stocking at the 
proper rate, fertilizing in small and frequent applications, 


rotating grazing, liming, and controlling weeds. On well- 
managed hayland, fertilizer is applied and forage is cut at 
the proper stage of growth for maximum palatability and 
nutritional value. Care should be taken to cut hay at a 
height that does not damage the root system or impair 
plant vigor. 


Pasture and Hayland Group 7A—Heavy Clayey Upland 


This group consists of deep, nearly level to gently slop- 
ing, clayey soils on uplands. These soils are calcareous and 
noncalcareous clay throughout. They are somewhat poorly 
drained to poorly drained and are very slowly permeable. 

Soils of this group are used for pasture and hay. Com- 
mon bermudagrass, Coastal bermudagrass, dallisgrass, 
forage sorghums, and legumes are the main pasture and 
hayland plants. 

Good pasture management includes stocking at the 
proper rate, rotating grazing, applying fertilizer, and con- 
trolling weeds. On well-managed hayland, fertilizer is ap- 
plied and forage is cut at the proper stage of growth for 
maximum palatability and nutritional value. Care should 
be taken to cut hay at a height that does not damage the 
root system or impair plant vigor. 


Pasture and Hayland Group 7C—Friable Clayey 


Upland 


This group consists of deep, nearly level soils that are 
somewhat poorly drained to poorly drained. These soils 
have a surface layer of clay loam, silty clay loam, loam, or 
fine sandy loam and lower layers of clay, silty clay, or 
loam. They are moderately permeable to very slowly 
permeable. 

Soils of this group are used mainly for pasture. Com- 
mon bermudagrass, Coastal bermudagrass, dallisgrass, 
and forage sorghums are the main plants. 

Good pasture management includes stocking of the 
proper rate, rotating grazing, applying fertilizer, and con- 
trolling weeds. On well-managed hayland, fertilizer is ap- 
plied and forage is cut at the proper stage of growth for 
maximum palatability and nutritional value. Care should 
be taken to cut hay at a height that does not damage the 
root system or impair plant vigor. 


Pasture and Hayland Group 8A—Tight Loam Upland 


This group consists of deep, nearly level to gently slop- 
ing, moderately well drained to poorly drained soils. 
These soils have a surface layer of fine sandy loam or 
very fine sandy loam and lower layers of sandy clay loam, 
clay loam, or clay. They are very slowly permeable. 

Soils of this group are used for both pasture and hay. 
Common bermudagrass and Coastal bermudagrass are 
the principal grasses. 

Good pasture management includes the use of proper 
stocking rates, fertilizer and lime, rotational grazing, and 
weed control. On well-managed hayland, fertilizer is ap- 
plied and forage is cut at the proper stage of growth for 
maximum palatability and nutritional value. Care should 
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be taken to cut hay at a height that does not damage the 
root system or impair plant vigor. 


Pasture and Hayland Group 8C—-Loamy Upland 


This group consists of deep, acid, nearly level to gently 
sloping, moderately well drained’ or somewhat poorly 
drained soils. These soils have a fine sandy loam surface 
layer and sandy clay loam lower layers. They are 
moderately slowly permeable. 

Soils of this group are used for both pasture and hay. 
Common bermudagrass, Coastal bermudagrass, and 
bahiagrass are the principal grasses. 

Good pasture management includes the use of proper 
stocking rates, fertilizer and lime, rotational grazing, and 
weed control. On well-managed hayland, fertilizer is ap- 
plied and forage is cut at the proper stage of growth for 
maximum palatability and nutritional value. Care should 
be taken to cut hay at a height that does damage the root 
system or impair plant vigor. 


Pasture and Hayland Group 8E—Wet Upland 


This group consists of deep, nearly level to slightly 
depressed, poorly drained soils. These soils have a surface 
layer of fine sandy loam or loam and lower layers of loam, 
sandy clay loam, clay loam, or clay. They are moderately 
permeable to very slowly permeable, and water ponds on 
the surface during rainy periods. 

Soils of this group are used mostly for pasture, but 
some areas are used for hay. Common bermudagrass, 
Coastal bermudagrass, and bahiagrass are the main 
grasses. 

Good pasture management includes simple drainage to 
remove ponded water. Proper stocking rates, rotational 
grazing, fertilizer, liming, and weed control are also 
needed. Fertilizer is needed on hayland. Forage should be 
cut at the height and stage of growth suitable for the 
grass used. 


Pasture and Hayland Group 9B—Deep Sandy Upland 


Kenney loamy fine sand is the only soil in this group. It 
is loamy fine sand in the upper part, which is 40 to 72 
inches thick, and sandy clay loam in the lower part. It is 
well drained and moderately rapidly permeable. 

This soil is used mostly for pasture, but some areas are 
used for hay. Common bermudagrass, Coastal bermu- 
dagrass, and weeping lovegrass are the main grasses. 

Good pasture management includes the use of proper 
stocking rates, fertilizer and lime, rotational grazing, and 
weed control. On well-managed hayland, fertilizer is ap- 
plied and forage is cut at the proper stage of growth for 
maximum palatability and nutritional value. Care should 
be taken to cut hay at a height that does not damage the 
root system or impair plant vigor. 


Pasture and Hayland Group 9C—Wet Sandy Upland 


Boy loamy fine sand is the only soil in this group. It is 
loamy fine sand and fine sand in the upper part, which is 


35 to 68 inches thick, and sandy clay loam in the lower 
part. It is rapidly permeable in the upper part and 
moderately slowly permeable in the lower part. This soil 
is somewhat poorly drained and is saturated in the sandy 
clay loam layer and just above it for periods of 2 to 4 
months during cool moist periods. 

This soil is used mostly for pasture, but a few areas are 
used for hay. Common bermudagrass, Coastal bermu- 
dagrass, and bahiagrass are the principal grasses. 

Well-managed pastures require the use of proper 
stocking rates, rotational grazing, fertilizer and lime, and 
weed control. On well-managed hayland, fertilizer is ap- 
plied and forage is cut at the proper stage of growth for 
maximum palatability and nutritional value. Care should 
be taken to cut hay at a height that does not damage the 
root system or impair plant vigor. 


Use of the Soils as Range 


Ranching and livestock farming are important enter- 
prises in Harris County. Range and pasture make up 
about 25 percent of the county. 

Range is land on'which the climax plant community 
consists mainly of grasses, grasslike plants, forbs, and 
shrubs that are valuable for grazing and that occur in suf- 
ficient quantity to justify use of the site for grazing. 
Ranchers normally use improved pasture, supplemental 
pastures, and feed supplements, as well as range, for the 
best overall use of land resources. Cow-calf operations 
are the common enterprise on ranches in the county. 

Most of the soils in the county are low in available 
phosphorus, and grasses on these soils do not contain 
enough phosphorus for optimum livestock production. 
Livestock need mineral supplements if they graze native 
range. The forage is generally too low in protein for a 
balanced diet during fall and winter. Insects, such as 
mosquitoes, are a serious problem to cattle on range. 


Range Site and Condition Classes 


The soils are classified into range sites according to the 
kind and amount of native vegetation that grows on them 
in any given climate. Soils in their natural condition sup- 
port more than one kind of vegetation. The combination 
of plants that originally grew on a soil is called the poten- 
tial vegetation. Potential vegetation is the most produc- 
tive combination of native plants on any given range site. 

Each range site differs from all others in its potential 
to produce native plants. The site is the product of all en- 
vironmental factors responsible for its development. In 
the absence of abnormal disturbances and physical site 
deterioration, it supports a plant community that is dif- 
ferent from that of other range sites, both in kind or pro- 
portion of plants and in annual yield. 

Range condition is the present state of the vegetation 
of a range site in relation to the potential plant cover for 
that site. Excellent range has a plant cover that is 76 to 
100 percent original vegetation. Good range has a plant 
cover that is 51 to 75 percent original vegetation. Fair 
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range has a plant cover that is 26 to 50 percent original 
vegetation. On range that is in poor condition, not more 
than 25 percent of the original vegetaion remains. By 
determining the range condition, a rancher can measure 
the approximate deterioration of the plant cover and have 
a basis for determining the amount of improvement 
needed. 

If grazing is not managed, the better plants are grazed 
so heavily that they decrease. These high-quality native 
plants are referred to as decreasers. When the more 
palatable plants decrease in a pasture, second-choice 
plants tend to increase. These plants are referred to as 
increasers. If heavy grazing continues, the number of 
second-choice plants is reduced, and low-growing or un- 
grazable plants take their place. These poor-quality plants 
are referred to as invaders. This process of range deteri- 
oration can be reversed by grazing management. Almost 
all kinds of herbage on each range site is usable by cattle. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range 
can produce are related closely to the kind of soil. Effec- 
tive management is based on the relationships among 
soils, vegetation, and water. 

Table 4 shows, for each kind of soil, the name of the 
range site, the potential annual production of herbage in 
favorable, normal, and unfavorable years, and the names 
of major plant species and the percentage of each in the 
composition of the potential plant community. 

A range site supports a distinctive potential plant com- 
munity, or combination of plants, that can grow on a site 
that has not undergone major disturbance. Soils that 
produce the same kind, amount, and proportion of range 
plants are grouped into range sites. Range sites can be in- 
terpreted directly from the soil map where the relation- 
ships between soils and vegetation have been correlated. 
Properties that determine the capacity of the soil to 
supply moisture and plant nutrients have the greatest in- 
fluence on range plants and their productivity. Soil reac- 
tion, salt content, and a seasonal high water table are also 
important. 

Potential production refers to the amount of herbage 
that can be expected to grow on well-managed range that 
is supporting the potential plant community. It is ex- 
pressed in pounds per acre of air-dry herbage for favora- 
ble, normal, and unfavorable years. A favorable year is 
one in which the amount and distribution of precipitation 
and the temperatures result in growing conditions sub- 
stantially better than average; a normal year is one in 
which these conditions are about average for the area; an 
unfavorable year is one in which growing conditions are 
well below average, generally because of low available 
soil moisture. 

Dry weight refers to the total air-dry herbage 
produced per acre each year by the potential plant com- 
munity. All herbage, both that which is highly palatable 
and that which is unpalatable to livestock, is included. 
Some of the herbage also may be grazed extensively by 
wildlife, and some of it may not. Plant species that have 


special value for livestock forage are mentioned in the 
description of each soil mapping unit. 

Common names are listed for the grasses, forbs, and 
shrubs that make up most of the potential plant communi- 
ty on each soil. Under the heading Composition in table 4, 
the proportion of each species is presented as the per- 
centage, in dry-weight, of the total annual production of 
herbaceous and woody plants. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the season when the forage is grazed. All of the 
herbage produced is normally not used. 

Range management requires, in addition to knowledge 
of the kind of soil and the potential plant community, an 
evaluation of the present condition of the range vegeta- 
tion in relation to its potential production. Range condi- 
tion is an expression of how the present plant community 
compares with the potential plant community on a par- 
ticular kind of soil and range site. The more nearly alike 
the present kinds and amounts of plants and the potential 
plant community, the better the range condition. The 
usual objective in range management is to manage graz- 
ing so that the plants growing on a site are about the 
same in kind and amount as the potential native plant 
community for that site. Such management generally 
results in the maximum production of herbage, conserva- 
tion of water, and control of erosion. Sometimes, however, 
a range condition somewhat below the potential fits graz- 
ing needs, provides wildlife habitat, or provides other 
benefits, as well as protecting soil and water resources. 


Woodland Understory Vegetation 


Understory vegetation consists of grasses, forbs, 
shrubs, and other plants within the reach of livestock or 
of grazing or browsing wildlife. A well-managed wooded 
area can produce enough understory vegetation to sup- 
port optimum numbers of livestock or wildlife, or both. 

The quantity and quality of understory vegetation vary 
with the kind of soil, the age and kind of trees, the densi- 
ty of the canopy, and the depth and condition of the 
forest litter. The density of the forest canopy is a major 
influence in that it affects the amount of light that un- 
derstory plants receive during the growing season. 

Table 5 shows, for each soil suitable for woodland, the 
potential for producing understory vegetation. The table 
also lists the common names of the major native un- 
derstory plants that grow on a specified soil and the per- 
centage composition of each by air-dry weight. The kind 
and percentage of understory plants listed in the table 
are those to be expected where canopy density is most 
nearly typical of forests that yield the highest production 
of wood crops. 

The potential production of understory vegetation is 
expressed in pounds per acre of air-dry vegetation for 
favorable, normal, and unfavorable years. In a favorable 
year the soil moisture is above average during the op- 
timum part of the growing season; in a normal year soil 
moisture is average; and in an unfavorable year it is 
below average. 
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Woodland Management and Productivity 


Table 6 contains information useful to woodland owners 
or forest managers planning use of soils for wood crops. 
Mapping unit symbols for those soils suitable for wood 
erops are listed alphabetically by soil name, and the or- 
dination symbol for each soil is given. All soils bearing 
the same ordination symbol require the same general 
kinds of woodland management and have about the same 
potential productivity. 

The first part of the symbol, a number, indicates the 
potential productivity of the soils for important trees. The 
number 1 indicates very high productivity; 2, high; 3, 
moderately high; 4, moderate; and 5, low. 

The second part of the symbol, a letter, indicates the 
major kind of soil limitation. The letter x indicates stoni- 
ness or rockiness; w excessive water in or on the soil; ¢, 
toxic substances in the soil; d, restricted root depth; c, 
clay in the upper part of the soil; s, sandy texture; f, high 
content of coarse fragments in the soil profile; and 7, 
steep slopes. The letter o indicates no significant limita- 
tions or restrictions. If a soil has more than one limita- 
tion, priority in placing the soil into a limitation class is in 
the order in which the letters are listed above—x, w, t, d, 
c, s, f, and r. 

The third part of the symbol, a number, indicates the 
degree of management problems and the general suitabili- 
ty of the soils for certain kinds of trees. The problems 
considered in Harris County are erosion hazard, equip- 
ment limitation, seedling mortality, windthrow hazard, 
and plant competition. The number 2 indicates that soils 
have one or more moderate woodland management 
problems, and that they are best suited for needleleaf 
trees. The number 6 indicates that soils have one or more 
severe woodland management problems, and that they are 
best suited for broadleaf trees. The number 7 indicates 
that soils have no or only slight woodland management 
problems, and that they are suitable for either needleleaf 
or broadleaf trees. The number 8 indicates that soils have 
one or more moderate woodland management problems, 
and that they are suitable for either needleleaf or 
broadleaf trees. The number 9 indicates that soils have 
one or more severe woodland management problems, and 
that they are suitable for either needleleaf or broadleaf 
trees. 

In table 6 the soils are also rated for a number of fac- 
tors to be considered in management. The ratings of 
slight, moderate, and severe are used to indicate the 
degree of major soil limitations. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management or 
harvesting. A rating of slight indicates that use of equip- 
ment is not limited to a particular kind of equipment or 
time of year; moderate indicates a short seasonal limita- 
tion or a need for some modification in management or 
equipment; severe indicates a seasonal limitation,.a need 
for special equipment or management, or a hazard in the 
use of equipment. 


Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings 
when plant competition is not a limiting factor. The 
ratings are for seedlings from good planting stock that 
are properly planted during a period of sufficient rainfall. 
A rating of slight indicates that the expected mortality of 
the planted seedlings is less than 25 percent; moderate, 25 
to 50 percent; and severe, more than 50 percent. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings by 
impeding or preventing their growth. A rating of slight 
indicates little or no competition from other plants; 
moderate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desira- 
ble trees; severe means that plant competition is expected 
to prevent the establishment of a desirable stand unless 
the site is intensively prepared, weeded, or otherwise 
managed for the control of undesirable plants. 

The potential productivity of merchantable trees on a 
soil is expressed as a site index. This index is the average 
height, in feet, that dominant and codominant trees of a 
given species attain in a specified number of years. The 
site index applies to fully stocked, even-aged, unmanaged 
stands. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Wildlife Habitat 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the development of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, in- 
adequate, or inaccessible, wildlife will either be scarce or 
will not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by properly managing the existing plant cover, and by 
fostering the natural establishment of desirable plants. 

In table 7 the soils in the survey area are rated accord- 
ing to their potential to support the main kinds of wildlife 
habitat in the area. This information ean be used in— 

1. Planning the use of parks, wildlife refuges, nature 
study areas, and other developments for wildlife. 

2. Selecting soils that are suitable for creating, im- 
proving, or maintaining specific elements of wildlife 
habitat. 

3. Determining the intensity of management needed 
for each element of the habitat. 

4. Determining areas that are suitable for acquisition 
to manage for wildlife. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
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improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderate intensity of management and fairly 
frequent attention are required for satisfactory results. A 
rating of poor means that limitations are severe for the 
designated element or kind of wildlife habitat. Habitat 
ean be created, improved, or maintained in most places, 
but management is difficult and requires intensive effort. 
A rating of very poor means that restrictions for the ele- 
ment of wildlife habitat or kind of wildlife are very 
severe, and that unsatisfactory results can be expected. 
Wildlife habitat is impractical or even impossible to 
create, improve, or maintain on soils having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. Examples are corn, sorghum, wheat, oats, bar- 
ley, millet, buckwheat, cowpeas, soybeans, and sunflowers. 
The major soil properties that affect the growth of grain 
and seed crops are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, slope, 
surface stoniness, and flood hazard. Soil temperature and 
soil moisture are also considerations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Examples are fescue, Browntop millet, 
lovegrass, bahiagrass, ryegrass, kobe lespedeza, singletary 
peas, clover, vetch, bicolor lespedeza, and crownvetch. 
Major soil properties that affect the growth of grasses 
and legumes are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, flood 
hazard, and slope. Soil temperature and. soil moisture are 
also considerations. 

Wild herbaceous plants are native or naturally 
established herbaceous grasses and forbs, including 
weeds, that provide food and cover for wildlife. Examples 
are bluestem, indiangrass, croton, beggarweed, pokeweed, 
partridgepea, ragweed, fescue, and switchgrass. Major soil 
properties that affect the growth of these plants are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. Ex- 
amples of native plants are oak, mulberry, cherry, sweet- 
gum, pecan, hawthorn, dogwood, persimmon, sassafras, 
sumac, hickory, plum, black walnut, blackberry, grape, 
blackhaw, blackgum, maple, honeysuckle, dewberry, and 
greenbrier. Examples of fruit-producing shrubs that are 
commercially available and suitable for planting on soils 
rated good are Russian-olive, autumn-olive, and crabapple. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. 


Coniferous plants are cone-bearing trees, shrubs, or 
ground cover that furnish habitat or supply food in the 
form of browse, seeds, or fruitlike cones. Examples are 
pine, cypress, Eastern red cedar, and coast juniper. Major 
soil properties that affect the growth of coniferous plants 
are depth of the root zone, available water capacity, and 
wetness. 

Shrubs are bushy woody plants that produce fruits, 
buds, twigs, bark, or foliage used by wildlife or that pro- 
vide cover and shade for some species of wildlife. Exam- 
ples are American beautyberry, farkleberry, yaupon, and 
possumhaw. Major soil properties that affect the growth 
of shrubs are depth of the root zone, available water 
capacity, salinity, and moisture. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Examples 
of wetland plants are smartweed, wild millet, spikerushes, 
sedges, bullrushes, arrowhead, saltgrass, cordgrass, and 
cattail. Major soil properties affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
and slope. 

Shallow water areas are bodies of surface water that 
have an average depth of less than 5 feet and are useful 
to wildlife. They can be naturally wet areas, or they can 
be created by dams or levees or by water-control devices 
in marshes or streams. Examples are muskrat marshes, 
waterfowl feeding areas, wildlife watering developments, 
beaver ponds, and other wildlife ponds. Major soil proper- 
ties affecting shallow water areas are wetness, slope, and 
permeability. The availability of a dependable water 
supply is important if water areas are to be developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of croplands, pastures, hay 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude fire ants, bobwhite quail, mourning dove, pheasant, 
prairie chicken, song birds, ducks, geese, cottontail rabbit, 
skunks, red fox, and coyotes. 

Woodland habitat consists of hardwoods or conifers or 
a mixture of both, with associated grasses, legumes, and 
wild herbaceous plants. Examples of wildlife attracted to 
this habitat are armadillo, wild bees, crows, song birds, 
woodpeckers, tree squirrels, gray fox, raccoon, deer, and 
opossum. 

Wetland habitat consists of water-tolerant plants in 
open, marshy, or swampy shallow water areas. Examples 
of wildlife attracted to this habitat are ducks, geese, 
herons, shore birds, rails, kingfishers, muskrat, mink, 
beaver, nutria, and alligators. 

Harris County is also a winter home for geese, ducks, 
egrets, herons, rails, coots, gallinules, and other migratory 
birds. 
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Recreation 


The soils of the survey area are rated in table 8 accord- 
ing to limitations that affect their suitability for camp 
areas, picnic areas, playgrounds, and paths and trails. The 
ratings are based on such restrictive soil features as 
flooding, wetness, slope, and texture of the surface layer. 
Not considered in these ratings, but important in evaluat- 
ing a site, are location and accessibility of the area, size 
and shape of the area and its scenic quality, the ability of 
the soil to support vegetation, access to water, potential 
water impoundment sites available, and either access to 
public sewerlines or capacity of the soil to absorb septic 
tank effluent. Soils subject to flooding are limited, in 
varying degree, for recreational use by the duration of 
flooding and the season when it occurs. Onsite assessment 
of height, duration, and frequency of flooding is essential 
in planning recreational facilities. 

In table 8 the limitations of soils are rated as slight, 
moderate, or severe. Slight means that the soil properties 
are generally favorable and that the limitations are minor 
and easily overcome. Moderate means that the limitations 
can be overcome or alleviated by planning, design, or spe- 
cial maintenance. Severe means that soil properties are 
unfavorable and that limitations can be offset only by 
costly soil reclamation, special design, intensive main- 
tenance, limited use, or by a combination of these mea- 
sures. 

Camp areas require such site preparation as shaping 
and leveling tent and parking areas, stablizing roads and 
intensively used areas, and installing sanitary facilities 
and utility lines. Camp areas are subject to heavy foot 
traffic and some vehicular traffic. The best soils for this 
use have mild slopes and are not wet nor subject to flood- 
ing during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders ean greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and not wet 
nor subject to flooding during the season of use. The sur- 
face is free of stones or boulders, is firm after rains, and 
is not dusty when dry. If shaping is required to obtain a 
uniform grade, the depth of the soil over rock should be 
sufficient to allow necessary grading. 

The design and layout of paths and trails for walking, 
horseback riding, and bicycling should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 


ing the period of use. They should have moderate slopes 
and have few or no stones or boulders on the surface. 


Engineering 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction materi- 
als, and water management. Among those who can benefit 
from this section are engineers, landowners, community 
decision makers and planners, town and city managers, 
land developers, builders, contractors, and farmers and 
ranchers. 

The ratings in tables in this section are based on test 
data and estimated data in the “Soil Properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by the soil survey and used in determining the ratings in 
this section are grain-size distribution, liquid limit, 
plasticity index, soil reaction, soil wetness characteristics, 
depth to a seasonal water table, slope, likelihood of flood- 
ing, natural soil structure or aggregation, in-place soil 
density, and geologic origin of the soil material. Where 
pertinent, data about kinds of clay minerals, mineralogy 
of the sand and silt fractions, and the kind of absorbed 
cations were also considered. 

Based on the information assembled about soil proper- 
ties, ranges of values may be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values may be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to—(1) select potential residential, 
commercial, industrial, and recreational areas; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternate routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternate sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 
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Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize sotl-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations and testing. 

The information is presented mainly in tables. Table 10 
shows, for each kind of soil, ratings of the degree and 
kind of limitations for building site development; table 9, 
for sanitary facilities; and table 12, for water manage- 
ment. Table 11 shows the suitability of each kind of soil 
as a source of construction materials. 

Some of the terms used in this soil survey have dif- 
ferent meanings in soil science and in engineering; the 
Glossary defines many of these terms. 


Sanitary Facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that deal with the ease of excavation or instal- 
lation of these facilities will be of interest to contractors 
and local officials. Table 9 shows the degree and kind of 
limitations of each soil for these uses and for use of the 
soil as daily cover for landfills. 

If the degree of soil limitation is indicated by the rating 
slight, soils are favorable for the specified use and limita- 
tions are minor and easily overcome; if moderate, soil pro- 
perties or site features are unfavorable for the specified 
use, but limitations can be overcome by special planning 
and design; and if severe, soil properties or site features 
are so unfavorable or difficult to overcome that major soil 
reclamation, special designs, or intensive maintenance are 
required. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect the absorption of 
the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to flood- 
ing. Stones, boulders, and a shallow depth to bedrock in- 
terfere with installation. Excessive slope may cause 
lateral seepage and surfacing of the effluent in downslope 
areas. Also, soil erosion and soil slippage are hazards 
where absorption fields are installed in sloping soils. 


Some soils are underlain by loose sand and gravel at a 
depth less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the ef- 
fluent, and as a result ground water supplies in the area 
may be contaminated. 

Percolation tests are performed to determine the ab- 
sorptive capacity of the soil and its suitability for septic 
tank absorption fields. These tests should be performed 
during the season when the water table is highest and the 
soil is at minimum absorptive capacity. 

In many of the soils that have moderate or severe 
limitations for septic tank absorption fields, it may be 
possible to install special systems that lower the seasonal 
water table or to increase the size of the absorption field 
so that satisfactory performance is achieved. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while bacteria decompose the solid and liquid 
wastes. Lagoons have a nearly level flow area surrounded 
by cut slopes or embankments of compacted, nearly im- 
pervious soil material. They generally are designed so 
that depth of the sewage is 2 to 5 feet. Impervious soil at 
least 4 feet thick for the lagoon floor and sides is 
required to minimize seepage and contamination of local 
ground water. Soils that are very high in organic matter 
and those that have stones and boulders are undesirable. 
Unless the soil has very slow permeability, contamination 
of local ground water is a hazard in areas where the 
seasonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce its capacity for liquid waste. Slope, depth to 
bedrock, and susceptibility to flooding also affect the loca- 
tion of sites for sewage lagoons or the cost of construc- 
tion. Shear strength and permeability of compacted soils 
affect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface of 
the soil. The waste is spread in layers, compacted, and 
covered with thin layers of soil. Landfill areas are subject 
to heavy vehicular traffic. Ease of excavation, risk of pol- 
luting ground water, and trafficability affect the suitabili- 
ty of a soil for this purpose. The best soils have a loamy 
or silty texture, have moderate or slow permeability, are 
deep to bedrock and a seasonal water table, are free of 
large stones and boulders, and are not subject to flooding. 
In areas where the seasonal water table is high, water 
seeps into the trenches and causes problems in excavating 
and filling the trenches. Also, seepage into the refuse in- 
creases the risk of pollution of ground water. Clayey soils 
are likely to be sticky and difficult to spread. Sandy or 
gravelly soils generally have rapid permeability that 
might allow noxious liquids to contaminate local ground 
water. 

Unless otherwise stated, the ratings in table 9 apply 
only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 
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In the area type of sanitary landfill, refuse is placed on 
the surface of the soil in successive layers. The limitations 
caused by soil texture, depth to bedrock, and stone con- 
tent do not apply to this type of landfill. Soil wetness, 
however, may be a limitation because of difficulty in 
operating equipment. 

Daily cover for sanitary landfills should be soil that is 
easy to excavate and spread over the compacted fill dur- 
ing both wet and dry weather. Soils that are loamy or 
silty and free of stones or boulders are better than other 
soils. Clayey soils may be sticky and difficult to spread; 
sandy soils may be subject to soil blowing. 

In addition to these features, the soils selected for final 
cover of landfills should be suitable for growing plants. In 
comparison with other horizons, the A horizon in most 
soils has the best workability, more organic matter, and 
the best potential for growing plants. Thus, for either the 
area- or trench-type landfill, stockpiling material from the 
A horizon for use as the surface layer of the final cover is 
desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas, such as slope, erodibility, and potential for 
plant growth. 


Building Site Development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 10. A slight limitation indicates that 
soil properties are favorable for the specified use; any 
limitation is minor and easily overcome. A moderate 
limitation indicates that soil properties and site features 
are unfavorable for the specified use, but the limitations 
can be overcome or minimized by special planning and 
design. A severe limitation indicates one or more soil pro- 
perties or site features are so unfavorable or difficult to 
overcome that a major increase in construction effort, 
special design, or intensive maintenance is required. For 
some soils rated severe, such costly measures may not be 
feasible. 

Shallow excavations are used for pipelines, sewerlines, 
telephone and power transmission lines, basements, open 
ditches, and cemeteries. Such digging or trenching is in- 
fluenced by the soil wetness of a high seasonal water 
table, the texture and consistence of soils, the tendency of 
soils to cave in or slough, and the presence of very firm, 
dense soil layers, bedrock, or large stones. In addition, ex- 
cavations are affected by slope of the soil and the proba- 
bility of flooding. Ratings do not apply to soil horizons 
below a depth of 6 feet unless otherwise noted. 

Dwellings and small commercial buildings referred to 
in table 10 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 


Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence from settling or 
shear failure of the foundation do not occur. These 
ratings were determined from estimates of the shear 
strength, compressibility, and shrink-swell potential of the 
soil. Soil texture, plasticity and in-place density, soil wet- 
ness, and depth to a seasonal high water table were also 
considered. Soil wetness and depth to a seasonal high 
water table indicate potential difficulty in providing 
adequate drainage for basements, lawns, and gardens. 
Slope was also considered in determining the ratings. 
Susceptibility to flooding is a serious limitation. 

Local roads and streets referred to in table 10 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The AASHTO and Unified classifica- 
tions of the soil and the soil texture, density, and shrink- 
swell potential are indicators of the traffic supporting 
capacity used in making the ratings. Soil wetness, flood- 
ing, slope, and depth to very compact layers, all of which 
affect stability and ease of excavation, were also con- 
sidered. 


Construction Materials 


The suitability of each soil as a source of road fill, sand, 
gravel, and topsoil is indicated in table 11 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed and described as the 
survey is made, generally about 6 feet. 

Road fill is soil material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance of 
the material after it has been compacted and adequately 
drained. The performance of soil after it is stabilized with 
lime or cement is not considered in the ratings, but infor- 
mation about soil properties that determine such per- 
formance is given in the descriptions of soil series. 

The ratings apply to the soil profile between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
the profile. The estimated engineering properties in table 
16 provide more specific information about the nature of 
each horizon that can help determine its suitability for 
road fill. 
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According to the Unified soil classification system, soils 
rated good have low shrink-swell potential, are at least 
moderately well drained, and have slopes of 15 percent or 
less. Soils rated fair have a plasticity index of less than 
15 and have other limiting features, such as high shrink- 
swell potential, steep slopes, or wetness. If the thickness 
of suitable material is less than 3 feet, the entire soil is 
rated poor, regardless of the quality of the suitable 
material, 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 11 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Fine-grained 
soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 16. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to sustain the growth of plants. Also considered is the 
damage that would result to the area from which the top- 
soil is taken. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are low in content of 
gravel and other coarse fragments, and have gentle 
slopes. They are low in soluble salts, which can limit plant 
growth. They are naturally fertile or respond well to fer- 
tilization. They are not so wet that excavation is difficult 
during most of the year. 

Soils rated fair are loose sandy or firm loamy or clayey 
soils in which the suitable material is only 8 to 16 inches 
thick or soils that have appreciable amounts of gravel or 
soluble salt. 

Soils rated poor are very sandy soils, very firm clayey 
soils, soils with suitable layers less than 8 inches thick, 
soils having large amounts of gravel or soluble salt, steep 
soils, and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter a surface horizon is much 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. Consequently, careful preser- 
vation and use of material from these horizons is desira- 
ble. 


Water Management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 


survey. In table 12 the degree of soil limitation and soil 
and site features that affect use are indicated for each 
kind of soil. This information is significant in planning, in- 
stalling, and maintaining water control structures. 

Soil and site limitations are expressed as slight, 
moderate, and severe. Slight means that the soil proper- 
ties and site features are generally favorable for the 
specified use and that any limitation is minor and easily 
overcome. Moderate means that some soil properties or 
site features are unfavorable for the rated use but can be 
overcome or modified by special planning and design. 
Severe means that the soil properties and site features 
are so unfavorable and so difficult to correct or overcome 
that major soil reclamation, special design, or intensive 
maintenance is required. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils suitable for this use have low seepage 
potential, which is determined by the permeability and 
depth over fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and is of 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Stones and organic matter 
in a soil downgrade the suitability of a soil for use in em- 
bankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability, texture, structure, depth to claypan or other 
layers that influence rate of water movement, depth to 
the water table, slope, stability of ditehbanks, susceptibili- 
ty to flooding, salinity and alkalinity, and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water table. 

Terraces and diversions are embankments, or a com- 
bination of channels and ridges, constructed across a slope 
to intercept runoff and allow the water to soak into the 
soil or flow slowly to an outlet. Features that affect suita- 
bility of a soil for terraces are uniformity of slope and 
steepness, depth to bedrock or other unfavorable materi- 
al, permeability, ease of establishing vegetation, and re- 
sistance to water erosion, soil blowing, soil slipping, and 
piping. 

Grassed waterways are constructed to channel runoff at 
nonerosive velocities to outlets. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, and suitability for permanent vegetation. 


Use of the Soils for Town and Country 
Planning 
In Harris County, rapid population growth and _ in- 


creased mobility have placed more people in situations 
where soil conditions directly affect them. This is espe- 
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cially true in the rural-urban fringe areas where the 
development of residential subdivisions and the accom- 
panying extension of public utilities create a need for 
soils information somewhat different from that needed 
for agriculture. Also, different soil information is needed 
where individual residential tracts, summer homes, and 
recreational facilities are well beyond public utilities. 
Land appraisers, realtors, city planners, builders, and in- 
dividuals need facts that help them distinguish between 
sites that are suitable for houses or other buildings and 
those that should be reserved for other uses. 

This section discusses soils in relation to site selection, 
foundations, sewage disposal systems, underground utility 
lines, control of erosion and runoff, gardening and land- 
scaping, and public health. 


Site Selection 


In selecting a site for the construction of buildings and 
other urban structures, the soil should be carefully in- 
vestigated. Planners, builders, and maintenance men have 
made costly mistakes in selecting soils for proposed struc- 
tures. If the soil is poorly suited to the intended use, 
there is little that can be done unless costly changes are 
made. In some instances, the structure can be designed to 
offset the limitations of the soil if the problem has been 
identified before construction begins. 

The first and major consideration is susceptibility to 
flooding. The Hatliff, Kaman, Nahatchie, and Voss soils, 
all of which formed in alluvium, are subject to occasional 
or frequent flooding and should not be considered as sites 
for permanent structures. These soils should be reserved 
for greenbelts, sound barriers, wildlife habitat, hike and 
bike trails, picnicking, and other recreational uses. The 
Harris soils and Ijam soils did not form in alluvium, but 
they are subject to flooding and should not be used for 
urban structures. 

Areas where soils formed in alluvium and areas that 
are within the intermediate regional flood plains (flooded 
once in a hundred years), as designated by the U.S. Army 
Corps of Engineers, are not necessarily the same. Areas 
within the intermediate regional flood plain include all al- 
luvial soils and in most instances upland soils adjacent to 
the alluvial soils. These areas flood because a large per- 
centage of the soils in the watershed are covered with 
urban structures that cause an increase in surface runoff. 
Information concerning the flood plains along seven major 
streams in the county is available from the Harris Soil 
and Water Conservaton District. It was prepared by the 
U.S. Army Corps of Engineers. Additional information on 
areas subject to flooding is available from the U-S. 
Geological Survey. 

Other soil features that affect site selection are 
permeability, available water capacity, drainage, reaction, 
shrink-swell potential, and corrosivity to steel and 
concrete. Also considered are hydrologic classification, 
suitability as septic tank absorption fields, suitability as 
sites for foundations and low-cost streets and roads, 


problems of erosion and runoff, potential for recreation 
use, suitability to grasses, flowers, vines, shrubs, and 
trees, as well as the relationship to overall general health 
of residents. 


Foundations 


Special attention needs to be given to the soils in deter- 
mining if a site is suitable for foundations. In Harris 
County, some of the soils are montmorillonitie clay, which 
swells when wet and shrinks and cracks when dry. The 
pressure can be so great that walls and foundations crack 
even when specially reinforced. Damage because of 
shrink-swell potential is most likely to occur on Beau- 
mont, Lake Charles, and Vamont soils. Other soils that 
have montmorillonitic clay in the lower layers are 
Bernard, Edna, Harris, [jam, Kaman, and Midland soils. 
Other limitations to the use of soils for foundations are 
flooding, ponding, poor drainage, low strength, and high 
corrosivity. 


Sewage Disposal Systems 


Many new houses in Harris County are built in areas 
beyond municipal sewerlines where onsite sewage 
disposal systems must be established. The effectiveness 
of a sewer system depends largely on the absorptive 
capacity, permeability, percolation rate, wetness, flood 
hazard, seepage, and slope of the soils within the filter 
field (14). 

The soils of Harris County, in general, are severely 
limited for use as septic tank absorption fields. In several 
areas of the county, the soils are dominantly clay, which 
is very slowly permeable. Many areas are poorly drained 
and remain wet for 1 to 4 months each year. 


Underground Utility Lines 


Water mains, gas pipelines, communication lines, and 
sewer pipes that are buried in the soil may corrode and 
break unless protected against certain electrobiochemical 
reactions resulting from inherent properties of the soil. 

All metals corrode to some degree when buried in soil, 
and some metals corrode more rapidly in some soils than 
in others. The corrosion potential depends on the physical, 
chemieal, electrical, and biological characteristics of the 
soil. For example, concentration of oxygen, concentration 
of anaerobic bacteria, moisture content, and such external 
factors as manmade electrical currents affect corrosion 
potential. In a few places, the risk of corrosion is inten- 
sified by connecting two dissimilar metals, by burying 
metal structures at varying depths, and by extending 
pipelines through different kinds of soils. 

In table 18, the resistivity in ohms per cubic centimeter 
and the corresponding corrosion potential are given at 3- 
foot intervals to a depth of 18 feet for selected soils in 
Harris County. Electrica] resistivity is only one factor in 
corrosion, but if measured, it indicates the probable corro- 
sion potential of a soil. Electrical resistivity measures the 
resistance of a soil, when wet to field capacity, to the flow 
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of electrical current. It is expressed in ohms per cubic 
centimeter. A low number indicates low resistivity (or 
high conductivity) and high corrosion potential. 

An earth resistivity meter was used for measuring the 
resistivity of soils in Harris County. A four-electrode con- 
figuration was used, in which four probes were driven 
into the ground along a straight line and equidistant from 
each other. An alternating current was passed into the 
ground through the outer two probes, and the potential 
appearing across the inner two probes was measured. 

Because the depth of the measured soil mass is directly 
proportional to the probe spacing, a record of electrical 
conductivity of the subsurface layers was obtained to the 
desired depth as the probe spacings were increased. 
These values were then converted into units of resistivi- 
ty. The results of the tests were rounded off to the 
nearest 100 ohms per cubic centimeter. They were ex- 
pressed as high if less than 2,000 ohms per cubic centime- 
ter; moderate if 2,000 to 5,000 ohms per cubic centimeter; 
and low if more than 5,000 ohms per cubic centimeter. 

Another soil characteristic affecting buried utility lines 
is shrink-swell potential (see table 17). In soils that have a 
high shrink-swell potential, the stress can break cast-iron 
pipe. To keep the pipes from breaking, it may be necessa- 
ry to cushion them with sand. 


Control of Runoff and Erosion 


During urban construction natural vegetation is 
generally removed and large areas are covered with pave- 
ment, concrete, or buildings. In these areas runoff 
generally increases and the pattern of runoff changes. 
After a heavy rain, the runoff may be several times 
greater than it was when the same soils were used for 
farming. It accumulates in streets and gutters instead of 
flowing into natural waterways and results in flooding, 
erosion, and deposition of sediments in the lower areas. 

Both mechanical control of erosion and runoff and the 
establishment of plants should begin with planning and 
designing before construction begins. Thus, the problems 
brought on by erosion, runoff, and sedimentation can be 
avoided or lessened (13). 

Some mechanical measures that can be used to inter- 
cept, divert, convey, or retard the flow of water or other- 
wise control erosion and runoff are grading, bench ter- 
races, subsurface drainage, diversions, storm sewers, and 
outlets, such as grassed waterways. Only areas to be used 
immediately for construction should be graded, not the 
entire site, and leaving large areas bare should be 
avoided. Bench terraces should be constructed across the 
slopes and made to fit the natural terrain. They should 
break up long slopes and slow the flow of runoff. If it is 
necessary to fill natural drainage channels, subsurface 
drains should be installed to help remove excess ground 
water. Diversions, which consist of a channel and a ridge 
constructed across the slope, intercept and divert runoff 
from areas where it can cause damage. They need a sta- 
ble outlet to dispose of water safely. Berms, useful kinds 


of diversion, consist of compacted temporary or per- 
manent earth ridges on slight grades, and they have no 
channels, Storm sewers dispose of runoff from streets 
and adjacent lots. The deposition of sediments 
downstream or even clogging the storm sewers can be 
prevented by constructing small sediment basins adjacent 
to sewer inlets. Grassed waterways or other outlets help 
dispose of water safely from other water disposal struc- 
tures, parking lots, streets, and other areas. 

Grade stabilization structures, special culverts, and dif- 
ferent kinds of pipe, generally in combination with special 
vegetation, can be used to control erosion on soils so 
steep that a plant cover cannot be established. In areas 
where the soils are too steep or too unstable for erosion 
control, plastic or fiberglass mats can be used to tem- 
porarily line ditches and channels. 

Hay, the straw from small grains, and certain processed 
materials can be used as mulch to protect sloping soils 
and other critical areas if the grading is completed at an 
unfavorable time for seeding. These areas can be seeded 
later without removing the mulch. The mulch has to be 
anchored with asphalt, by the use of straight blade disks, 
or netting, or by some other method. Hydromulching, in 
which seeds, fertilizer, and mulch are applied as a slurry, 
is a rapid, all-in-one operation that requires little labor. 

Rapidly growing plants, such as annual rye grass and 
small grain, can be used where cover is needed for only a 
few months or a year or two. Bermudagrass, bahiagrass, 
weeping lovegrass, adapted legumes, trees, shrubs, and 
certain vines make good permanent ground cover. Most 
grasses and legumes need weeding, fertilizing, mowing, 
and other maintenance. Jute netting, cotton netting, paper 
netting, and fiberglass matting have special uses in con- 
trolling erosion and runoff. Most of these fibrous materi- 
als are used only temporarily to hold mulches in place or 
to control soil blowing or washing while the seedlings are 
getting established. 

In many areas there are no overall plans for controlling 
runoff and erosion, and the choice of control measures is 
left up to the homeowner. In planning and applying mea- 
sures that control runoff and erosion, special care should 
be taken to make sure that the measures are designed to 
fit in well with the homesite. Erosion contro] measures 
that can be used for small residential tracts are grading, 
use of contours, small diversions, waterways, and ditches 
or drain tile. 

The surface of the soil should be graded so that it is 
level or gently sloping. Where the surface layer is loamy, 
the topsoil can be removed and stockpiled until it can be 
replaced on the graded surface. 

Driveways, walks, fences, retaining walls, and raised 
flower beds can be constructed on the contour or, where 
that is not feasible, straight across the slope. Small diver- 
sions can be built to intercept runoff before it flows 
across erodible soils. They should be protected with a 
cover of permanent vegetation. Waterways can be con- 
structed to help control gullying and to help drain soils 
where water stands. They must be shaped, smoothed, and 
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established with sod. In places they may be constructed 
as small ditches along property lines. They generally 
empty into bar ditches or paved and curbed streets. Seep 
spots, waterlogged soils, and small ponded areas can 
generally be drained with ditches or tile drains, but filling 
some low areas with good topsoil may be needed. 


Potential of the Soils for Urbanization 


The soils of Harris County are rated.in table 14 for 
their potential for urbanization. The elements of urbaniza- 
tion that are rated are: dwellings without a basement but 
with a public sewer system, streets, shallow excavations 
in which to place utilities, and uncoated steel pipe. 
Shopping centers and small businesses are also considered 
in the rating. 

The soils that have the highest potential for urbaniza- 
tion are those on which streets and structural foundations 
can be placed and not deteriorate because of adverse soil 
factors. In general, these same soils are easy to dig in, 
easy to grow plants in, and present a well drained, non- 
flooding landscape that is pleasing to the eye. 

The factors considered in rating soil potential for the 
first three elements of urbanization are flooding, water 
table, wetness, shrink-swell potential, soil strength, and 
soil texture. The factors considered in rating soil potential 

- for uncoated steel pipe are water table, wetness, soil tex- 
ture, soil acidity, and electrical conductivity. 

Soils that are subject to flooding have a low potential 
for urbanization because of the difficulty and expense in- 
volved in controlling floodwater. 

Soils that are wet or have a high water table have 
medium to low potential for urbanization. Drainage 
systems can be installed to reduce wetness and lower the 
water table, but because of the flat landscape in Harris 
County, good drainage outlets are frequently several 
miles distant from the area where they are needed. 

Soils that have a high shrink-swell potential or low soil 
strength have medium potential for urbanization. These 
factors can be partially overcome by increasing the 
strength of the structures. In Harris County such soils 
often have additional limitations, such as wetness, clay 
texture, and high corrosivity to uncoated steel, that 
further lower their potential for urbanization. 

Clay soils are difficult to excavate, which adds to the 
cost of development and maintenance. 

The corrosive effect of the soil on uncoated pipes can 
be partly overcome by using protective coatings, by at- 
taching anodes to the metal, or by using more resistant 
metals or materials such as plastics or concrete. 

In table 10, the limitations of a soil for building site 
development may reflect a single factor. For example, a 
soil having a high shrink-swell potential is rated as having 
a severe limitation because of a single factor. In table 14, 
the rating factors are cumulative, that is, a wet soil that 
shrinks and swells greatly and is highly corrosive to 
metals is rated lower than a soil that is only wet. Further, 
the ratings of the elements of urbanization—dwellings, 


streets, shallow excavations, and uncoated steel pipe—are 
also cumulative and indicate the overall potential of the 
soil for urbanization. 

The potential of the soils for urbanization is very high 
for soils that have very few limitations that are likely to 
cause problems during construction or after development. 
The limitations can be easily and economically corrected. 
The potential is high for soils that have a few limitations 
that can cause problems during construction or after 
development. The limitations can be economically over- 
come. The potential is medium for soils that have several 
limitations that ean cause problems during construction or 
after development. Some limitations can be easily over- 
come, but one or more will be difficult or expensive to 
overcome. The potential is low for soils that have several 
limitations that can cause problems during construction 
and after development. The limitations can be overcome 
only with difficulty and using very expensive measures. 
The potential is very low for soils that are subject to 
flooding. Most of these soils have other limitations that 
are difficult to overcome. These soils are best suited to 
uses other than urbanization. 


Gardening and Landscaping 


Suburban homeowners need to know what kinds of soil 
they have and the kinds of flowers, ground cover, vines, 
shrubs, and trees to which the soils are best suited. In 
some areas plants may be needed to control erosion as 
well as for esthetic purposes. 

Soils that are well suited to yard and garden plants 
have a deep root zone, a loamy texture, a balanced supply 
of plant nutrients, plenty of organic matter in various 
stages of decomposition, adequate water-supplying capaci- 
ty, good drainage, and a granular structure that allows 
free movement of water, air, and roots. The degree of 
acidity or alkalinity suitable for the particular plants to 
be grown is also important. For example, roses and most 
annual flowers, most vegetables, and most grasses 
generally grow best in soils that are neutral or only 
slightly acid. Azaleas, camellias, and other similar plants 
grow in acid soils. Some plants that are grown in soils, 
such as Addicks soils, that contain a large amount of lime 
develop chlorosis, a yellowing of the leaves. The limy soils 
in Harris County are well suited to many flowers, shrubs, 
and trees, including shasta daisies, hollyhocks, petunias, 
zinnias, gladiolus, and other flowers and crapemyrtle, dog- 
wood, pecan, fruitless mulberry, and other shrubs and 
trees. 

Table 15 lists soils in the county and some of the 
flowers and ground cover, vines, shrubs, and trees that 
are suited to each. Harris clay, Ijam soils, and Urban land 
are not listed because they are not suited to those plants. 
In general the plants selected as suited to each soil can 
grow only in soils that have certain properties. For exam- 
ple, a plant that needs good drainage is suited only to 
moderately well drained or well drained soils, so such a 
plant is not listed for other soils. If that plant is grown in 
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other soils, drainage, using tile drains or raised beds, 
must be provided. 

It is generally less expensive and more advisable to 
condition the natural soil than to replace it with manmade 
soil material. Lime and fertilizer should be added accord- 
ing to the results of soil tests and the needs of the crop. 
The most important amendment to the soil is organic 
matter, which can be pine bark, rice hulls, peat moss, 
compost, rotted sawdust, or manure. At least 2 inches of 
organic matter should be added to the soil. For clayey 
soils, at least 2 inches of sand, perlite, calcined clay, or 
vermiculite should be added. In addition, 5 pounds of su- 
perphosphate (0-20-0) and 10 pounds of gypsum per 100 
square feet should be broadcast. All of these materials 
should then be spaded or rototilled into the upper 8 
inches of the natural soil. If an acid soil is desired, 1 to 2 
pounds of sulfur should be incorporated. If soil is too 
strongly acid, it may be neutralized by adding bonemeal, 
lime, wood ashes, or limestone sand. 

In some areas of the county, the soils are so clayey or 
so poorly drained that it may be necessary to construct 
raised beds to grow flowers and some shrubs. Brick, tile, 
metal, cedar, or redwood make good retainers along the 
edge of beds. Beds should be filled with good soil material 
and well balanced physical and chemical amendments. 

All plants whether grown in natural soil or manmade 
soil require careful maintenance, especially during the 
period. of establishment. Good management practices in- 
clude fertilizing, watering, controlling weeds, and con- 
trolling insects. 

Gardening and landscaping should be included in the 
basic plans for urban construction. The potential of the 
natural soil for the growing of plants should be con- 
sidered when selecting the site. Also important is the pro- 
tection of existing trees during construction. In timbered 
areas, large healthy trees are valuable and in places an ir- 
replaceable asset to the property. Many trees that have a 
potential in landscaping are killed because of carelessness 
in excavation, filling, and construction. For guidelines for 
protecting trees, consult the nearest office of the Soil 
Conservation Service or the Agricultural Extension Ser- 
vice. 


Soil Properties 


Extensive data about soil properties collected during 
the soil survey are summarized on the following pages. 
The two main sources of these data are the many 
thousands of soil borings made during the course of the 
survey and the laboratory analyses of samples selected 
from representative soil profiles in the field. 

When he makes soil borings during field mapping, the 
soil scientist can identify several important soil proper- 
ties. He notes the seasonal soil moisture condition, or the 
presence of free water and its depth in the profile. For 
each horizon, he notes the thickness of the soil and its 
color; the texture, or the amount of clay, silt, sand, and 


gravel or other coarse fragments; the structure, or natu- 
ral pattern of cracks and pores in the undisturbed soil; 
and the consistence of soil in-place under the existing soil 
moisture conditions. He records the root depth of existing 
plants, determines soil pH or reaction, and identifies any 
free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
characterize key soils, especially properties that cannot be 
estimated accurately by field observation. Laboratory 
analyses are not conducted for all soil series in the survey 
area, but laboratory data for many of the soil series are 
available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables in this section, are estimated 
ranges in engineering properties and classifications and in 
physical and chemical properties for each major horizon 
of each soil in the survey area. Also, pertinent soil and 
water features, engineering test data, and data obtained 
from laboratory analyses, both physical and chemical, are 
presented. 


Engineering Soil Classification Systems 


The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(USCS) (2) and that of the American Association of State 
Highway and Transportation Officials (AASHTO) (2). In 
table 16 soils in the survey area are classified according 
to both systems. 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution, plastici- 
ty index, liquid limit, and organic matter content. Soils 
are grouped into 15 classes—eight classes of coarse- 
grained soils, identified as GW, GP, GM, GC, SW, SP, SM, 
and SC; six classes of fine-grained soils, identified as ML, 
CL, OL, MH, CH, and OH; and one class of highly organic 
soils, identified as Pt. Soils on the borderline between two 
classes are designated by symbols, for both classes, for 
example CL-ML. 

The AASHTO system classifies soils according to those 
properties that affect use of the soils in highway con- 
struction and maintenance. In this system a mineral soil is 
placed in one of seven basic groups ranging from A-1l 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
the soils in group A-7 are fine grained. Highly organic 
soils are classified as A-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-l-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the engineering value of subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or more for the poorest. The AASHTO classification of 
the soils tested in the survey area, is given in table 19 
with the group index number in parentheses. 
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Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material. As 
the moisture content of a dry clayey soil is increased, the 
soil material changes from solid to plastic. If the moisture 
content is further increased, the material changes from 
plastic to liquid. The plastic limit is the moisture content 
at which the soil material passes from solid to plastic. The 
liquid limit is the moisture content at which the material 
changes from plastic to liquid. The plasticity index is the 
numerical difference between the liquid limit and the 
plastic limit. It indicates the range of moisture content 
within which a soil material is plastic. 


Engineering Properties 


Table 16 gives estimates of engineering properties and 
texture classification for the major horizons of each soil in 
the survey area. The percentage passing sieve, liquid 
limit, and plasticity index are estimates given as a range. 

Within the upper 5 or 6 feet, the horizons of most soils 
have contrasting properties. Depth to the upper and 
lower boundaries of each horizon is indicated for a typical 
profile. 

Texture is described in table 16 in standard terms used 
by the U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay in 
the soil material that is less than 2 millimeters in diame- 
ter. “Loam,” for example, is soil material that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. 


Physical and Chemical Properties 


Table 17 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the representative 
profile of each soil. The estimates are based on field ob- 
servations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships between the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for water movement 
in a vertical direction when the soil is saturated. Not con- 
sidered in the estimates are lateral seepage or such 
transient soil features as plowpans and surface crusts. 
Permeability of the soil is an important factor to be con- 
sidered in the plannning and design of drainage systems, 
in evaluating the potential of soils for septic tank systems 
and other waste disposal systems, and in many -other 
aspects of land use and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 


ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops and ornamental or other plants to be grown, in 
evaluating soil amendments for fertility and stabilization, 
and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others it was estimated on the basis of the kind 
of clay and on measurements of similar soils. Size of im- 
posed loadings and the magnitude of changes in soil 
moisture content are also important factors that influence 
the swelling of soils. Shrinking and swelling of some soils 
can cause damage to building foundations, basement 
walls, roads, and other structures unless special designs 
are used. A high shrink-swell potential indicates that spe- 
cial design and added expense may be required if the 
planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion, as used in table 17, pertains to poten- 
tial soil-induced chemical action that dissolves or weakens 
uncoated steel or concrete. The rate of corrosion of un- 
coated steel is related to soil moisture, particle-size dis- 
tribution, total acidity, and electrical conductivity of the 
soil material. The rating of soils for corrosivity to 
concrete is based mainly on the sulfate content, soil tex- 
ture, and acidity. Protective measures for steel or more 
resistant concrete help to avoid or minimize damage 
resulting from the corrosion. Installations of steel that in- 
tersect soil boundaries or soil horizons are more suscepti- 
ble to corrosion than installations entirely within one kind 
of soil or within one soil horizon. 

Erosion factors are used to predict the amount of ero- 
sion that will result from specific kinds of land treatment. 
The soil erodibility factor (K) is a measure of the suscep- 
tibility of the soil to erosion by water. Soils having the 
highest K values are the most erodible. The soil-loss 
tolerance factor (T) is the maximum rate of soil erosion, 
whether from rainfall or wind, that may occur without 
reducing crop production or environmental quality. The 
soil-loss prediction procedure is outlined by the Agrieul- 
tural Research Service, United States Department of 
Agriculture (12). 


Soil and Water Features 


Features that relate to runoff or infiltration of water, 
to flooding, and to seasonal high water table are indicated 
in table 18. This information is helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by the amount of runoff from watersheds, by 
flooding, and a seasonal high water table. 
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Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum rate 
of infiltration into the bare soil after prolonged wetting 
are depth to a water table, water intake rate and permea- 
bility after prolonged wetting, and depth to layers of 
slowly or very slowly permeable soil. The hydrologic 
groups are defined in the Glossary. 

Flooding is rated in general terms that describe the 
frequency, duration, and period of the year when flooding 
is most likely. The ratings are based on evidences in the 
soil profile of the effects of flooding, namely thin strata 
of gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic-matter content with 
increasing depth; absence of distinctive soil horizons that 
form in soils of the area that are not subject to flooding; 
local information about floodwater heights and the extent 
of flooding; and local knowledge that relates the unique 
landscape position of each soil to historic floods. Most 
soils in low positions on the landscape where flooding is 
likely to occur are classified as fluvents at the suborder 
level or as fluventic subgroups. See the section 
“Classification of the Soils.” 

The generalized description of flood hazards is of value 
in land use planning and provides a valid basis for land 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

A seasonal high water table is the highest level of a 
saturated zone more than 6 inches thick in soils for a con- 
tinuous period of more than 2 weeks during most years. 
The depth to a seasonal high water table applies to un- 
drained soils. Estimates are based mainly on the relation- 
ship between grayish colors or mottles in the soil and the 
depth to free water observed during the course of the soil 
survey. Indicated are the depth to the seasonal high 
water table; the kind of water table, whether perched or 
apparent; and the months of the year that the high water 
commonly is present. Only those saturated zones above a 
depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not to con- 
struct basements and to determine how septic tank ab- 
sorption fields and other underground installations will 
function. Also, a seasonal high water table affects ease of 
excavation. 


Engineering Test Data 


Table 19 gives the results of engineering tests per- 
formed by the Texas Highway Department on some of 
the soils in Harris County. The table shows the specific 
location where samples were taken, the depth to which 
sampling was done, and the results of tests to determine 
particle-size distribution and other properties significant 
in soil engineering. 


Linear shrinkage is the decrease in one dimension, ex- 
pressed as a percentage of the original dimension, of the 
soil mass when the moisture content is reduced from the 
stipulated percentage to the shrinkage limit. 

As moisture leaves a soil the soil decreases in volume, 
in proportion to the loss in moisture, until a point is 
reached where shrinkage stops even though additional 
moisture is removed. The moisture content at which 
shrinkage stops is called the shrinkage limit. The shrink- 
age limit of a soil is a general indication of the clay con- 
tent; it decreases as the clay content increases. In sand 
that contains little or no clay, the shrinkage limit is close 
to the liquid limit and is considered insignificant. As a 
rule, the load-carrying capacity of a soil is at a maximum 
when its moisture content is at or below the shrinkage 
limit. This rule does not apply to sand because, if con- 
fined, sand has a uniform load-carrying capacity within a 
considerable range in moisture content. 

The shrinkage ratio is computed by dividing the 
amount of volume change resulting from the drying of a 
soil material by the amount of moisture lost through dry- 
ing. The volume change used in computing shrinkage ratio 
is the change in volume that takes place in a soil when it 
dries from a given moisture content to a point where no 
further shrinkage takes place. The ratio is expressed nu- 
merically. 

Volumetric shrinkage is the percent of volume at liquid 
limit. It was measured according to Texas Highway De- 
partment Test Method Tex-107-E. 

In mechanical analysis, the soil components are sorted 
by particle size. Sand and other granular material are 
retained on a No. 200 sieve, but finer particles pass 
through it. Clay is the fraction smaller than 0.002 millime- 
ter in diameter. Silt is intermediate in size between the 
material held on the No. 200 sieve and that having a 
diameter of 0.002 millimeter. 


Geology 


Saul Aronow, Department of Geology, Lamar Universi- 
ty, Beaumont, Texas, wrote this section. 

Harris County is in the Western Gulf section of the 
Coastal Plain (7). The uppermost formations, from which 
the parent materials of soils in the county weathered, are 
of Pliocene, Pleistocene, and Holocene (Recent) age. 
These formations originally consisted of fluvial, deltaic, 
coastal marsh, and lagoonal soil materials and shallow sea 
deposits. Among the geologie and geomorphic features in 
the county are sedimentary deposits broken by normal 
faults, salt domes, pimple mounds, undrained depressions, 
and scarps. 

The sedimentary deposits slope gently toward the Gulf 
of Mexico. They are broken by normal faults most of 
which dip toward the Gulf and extend downward many 
thousands of feet. The earth movements that caused 
these faults took place within the last 50,000 years. As 
Harris County has become urbanized, some of the faults 
have been reactivated, resulting in damage to pavement 
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and to houses. Also, as pumping has withdrawn large 
amounts of ground water and lowered the artesian pres- 
sure in aquifers, the clay that enclosed the aquifers has 
dried and compacted. As the clay dried, especially in the 
areas adjacent to Galveston Bay, subsidence related to 
the faults took place and allowed flooding during periods 
of high tides and high winds. 

The salt domes in this county are the Humble Dome in 
the northeastern part of the county, the Hockley Dome in 
the northwestern part, and the Pierce Junction, South 
Houston, Mykawa, and Webster Domes in the southern 
part. Except for the Humble and Hockley Salt Domes, 
these domes have not caused elevation of the land sur- 
face. In the area around Humble, which is elevated as a 
result of the Humble Salt Dome, the salt is at a depth of 
about 1,200 feet and the gypsum, anhydrite and limestone 
that cap the salt are at a depth of about 700 feet. The 
high relief in the northwestern part of the county where 
the Hockley Dome occurs is partly a result of that dome. 
In this area the salt is at a depth of about 1,600 feet, and 
the caprock, at a depth of less than 100 feet. The Hockley 
Mound, the highest topographic feature in the area, how- 
ever, is not over the center of the Hockley Salt Dome. 

Pimple mounds (4) are widespread on the Gulf Coast. 
They are circular knolls, generally less than 5 feet in 
height and less than 200 feet in diameter. In most places 
the soils that formed in these mounds have a loamy A 
horizon, which is typical of soils of the Edna, Katy, Aris, 
Clodine, and Wockley series. 

The depressions in Harris County are shallow and cir- 
cular to irregularly shaped. The soil material in these 
depressions is loamy. Where these low areas were under 
grass, soils of the Gessner series formed, but where they 
were under forest, soils of the Ozan series formed. These 
depressions should not be confused with those in areas of 
gilgai microrelief. 

Separating the oldest formation, the Willis, from 
younger formations is the prominent Hockley Scarp, 
which can be seen about 6 miles southeast of Hockley 
where U.S. Highway 290 crosses it. The scarp trends in a 
southwest-northeast direction. It is probably an erosional 
scarp against which younger formations were deposited 
and is perhaps analogous to the cliffs along the shore of 
Galveston Bay or the scarps along the flood plain of the 
San Jacinto River. There is also a poorly defined scarp 
that separates the Bentley Formation from the flatter 
surface of the younger Montgomery Formation. 


Geologic History 


The deposition of the materials of the several 
Pleistocene formations (with the probable exception of 
the Willis Formation) and of the more recent materials, 
which are of Holocene age, is related to the several rises 
and falls of sea level during and after the several last 
major advances of continental glaciers in North America 
during the past 1 to 3 million years. During periods when 
water was abstracted from the ocean to form glaciers, the 


sea fell, perhaps as much as 450 feet below its present 
level, and the major streams deepened their channels, 
flowed across the Continental Shelf, and discharged into 
the Gulf many miles beyond the present shoreline. During 
interglacial periods when water from the melting glaciers 
flowed back into the ocean, the sea rose, the deepened 
valleys backfilled and the several Pleistocene formations 
were deposited. 

As time passed, each formation was progressively tilted 
more toward the Gulf from an original gradient of less 
than 1 foot per mile to more than 10 feet per mile. Also, 
streams increased the dissection of the land surface, and 
less and less of the original flat topography has remained 
between the stream channels. 

The materials of the Beaumont Formation were 
deposited during the last of the interglacial periods. They 
may have been deposited during a mid-Wisconsin inter- 
glacial interval or during the Sangamon Stage, an interval 
between the Wisconsin and Illinoian glaciations. The San- 
gamon Stage is currently estimated as taking place about 
70,000 years ago. According to the results of radiocarbon 
dating of wood and shell from the Beaumont Formation, 
this deposit is more than 40,000 years old, but all the 
material was “dead” and beyond the range of accurate 
analysis, After the materials of the Beaumont Formation 
had been deposited, the sea level fell again, but about 
18,000 years ago, it started to rise and, about 5,000 to 
3,500 years ago, reached its present level. 

Although younger than the Beaumont Formation and 
considered by many geologists as Holocene in age, the 
Deweyville Formation ranges from about 12,000 to 34,000 
years in age, according to radiocarbon dates for wood 
found in this formation. These dates are well within-the 
time of the Pleistocene glaciers. The relationship between 
the deposition of the Deweyville and the rise and fall of 
sea level is not well understood. 


Relationship of geologic formations and soils 


The Willis Formation is the oldest geologic formation, 
and crops out in the northwestern part of the county. It 
is probably transitional in age from the Pliocene to the 
Pleistocene, or one million to three million years old. The 
surface topography in areas where this formation is ex- 
posed have more relief and greater dissection by streams 
than areas where other geologic formation are exposed. 
The origins of this formation are fluvial and deltaic, and 
the materials were probably deposited by the Pliocene or 
Pleistocene ancestor of the Brazos River. This formation 
is very sandy and, in places, contains fine gravel. It has 
abundant iron oxide concretions in the zone of weather- 
ing. 

The Willis Formation underlies large areas within the 
Wockley-Gessner and Segno-Hockley associations. 

The Bentley Formation is the next youngest, geologic 
formation. It crops out as a small area in the 
northwestern part of the county, principally around the 
communities of Tomball and Huffsmith. The origins of 


HARRIS COUNTY, TEXAS 45 


this formation are also fluvial and deltaic, and the materi- 
als were probably deposited by the Pleistocene ancestor 
of the Brazos River. This formation has characteristics 
similar to those of the Willis Formation, including the 
iron oxide concretions in the zone of weathering. Also, the 
soils that formed in parent material weathered from this 
formation are similar to soils that formed in material 
weathered from the Willis Formation. 

This formation underlies part of the Wockley-Gessner 
association and parts of the Segno-Hockley association. 

The Montgomery Formation, also Pleistocene and over- 
lying the Bentley, crops out extensively in Harris County. 
It is in areas of gently sloping relief and many shallow, 
undrained depressions. These areas are also characterized 
by many pimple mounds, particularly in the north-central 
part of the county. The origins of this formation are also 
fluvial and deltaic. The materials of this formation are 
largely clay, silt, and sand, but the sand is well below the 
level of the parent material in which most of the soils 
formed. Many sand pits have been opened in areas where 
this formation crops out. 

The Montgomery Formation underlies almost all of the 
Clodine-Addicks-Gessner and the Katy-Aris associations, 
as well as parts of the Wockley-Gessner and Segno- 
Hockley associations north of Cypress Creek. 

The Beaumont Formation is the youngest formation of 
Pleistocene age that crops out extensively in Harris 
County. Its origins are mainly fluvial and deltaic, but 
probably some small areas originated as coastal marsh 
and lagoonal deposits. 

This formation has a relict depositional pattern (3, 4, 6, 
and 15), which is one of slightly elevated distributaries or 
meander ridges. The low areas that separate the ridges 
are the old surfaces of backswamps or flood basins, such 
as are found on present-day alluvial plains or as interdis- 
tributary depressions on existing deltas. A pattern of 
meandering streams is faintly discernable on the surface 
of ridges in Harris County. The parent material that 
weathered from this formation is more clayey than that 
weathered from the other formations. 

The sediment making up this formation was derived 
from several different fluvial sources. In the area south 
of Buffalo Bayou and east of the San Jacinto River, the 
source was the Pleistocene ancestor of the Brazos River; 
east of Greens Bayou, west of Cedar Bayou at the east- 
ern edge of the county, and north of Buffalo Bayou and 
the San Jacinto River, the sources may be the Pleistocene 
ancestors of the San Jacinto and Trinity Rivers. 

This formation underlies nearly all the Lake Charles- 
Bernard association, the Midland-Beaumont association, 
and the Aldine-Ozan association. It underlies some small 
contiguous areas of the Clodine-Addicks-Gessner, Segno- 
Hockley, and Wockley-Gessner associations. In the two 
associations on prairies where the soils are nearly level 
and crack when dry, the soils that are more silty and 
loamy, such as those of the Bernard, Edna, and Midland 
series, occupy ridge areas where pimple mounds are 
abundant. The clayey soils of the Lake Charles and Beau- 
mont series occupy the low areas between the ridges. 


The Deweyville Formation underlies stream terraces 
flanking the lower reaches of Spring Creek and also un- 
derlies those along the San Jacinto River south of Lake 
Houston Dam. It is derived from fluvial deposits on point- 
bars, in channels, and on levees and thus consists mainly 
of sand, fine gravel, silt, and clay. The elevation of ter- 
races underlain by this formation is intermediate between 
the upland, which is underlain by the Beaumont Forma- 
tion, and the flood plain along the San Jacinto River. 

South of Lake Houston, the Deweyville underlies the 
Nahatche-Voss-Kaman association and, along Spring 
Creek, part of the Segno-Hockley association. This forma- 
tion is covered by water in the bay and by Holocene sedi- 
ments along the lower reaches of the San Jacinto River. 

Alluvium of Holocene (Recent) age has been deposited 
on all the flood plains and in some smail areas of marsh 
along several small streams, such as Buffalo Bayou, 
Greens Bayou, Cypress Creek, and Spring Creek as well 
as along the San Jacinto River. This alluvium is derived 
from deposits in channels, on levees, on point bars, and in 
backswamps. The soil materials are clay, silt, sand, and 
some fine gravel. On most of the flood plain, these 
deposits occupy channels that were first cut and 
deepened as the sea level lowered during the Pleistocene, 
but the channels of these streams were later backfilled by 
the streams. 

The soils that formed in this alluvium are in the 
Nahatche-Voss-Kaman association. 

Among the publications that give information on 
geologic formations on the Gulf Coast are a standard 
reference on the geology of Texas (8); the geologic map of 
Texas (5); the more recent Environmental Geology maps 
(6), and the Houston and Beaumont sheets of the Geologic 
Atlas of Texas (9, 10). 


Classification of the Soils 


This section describes the soil series of the survey area, 
defines the current system of classifying soils, and classi- 
fies the soils of the area according to that system. 


Soil series and morphology 


On the following pages each soil series in the survey 
area is described in detail. The series descriptions are 
presented in alphabetic order by series name. 

For each series, some facts about the soil and its parent 
material are presented first. Then a profile typical of the 
soil series in the survey area is described. The detailed 
descriptions of each soil horizon follow standards in the 
Soil Survey Manual (11). Unless otherwise noted, the 
colors given are for moist soil. 

Following the profile description is the range of impor- 
tant characteristics of the soil series. Then the soils in the 
series are compared with similar soils and with soils near- 
by. Phases, or mapping units, of each soil series are 
described in the section “Soil Maps for Detailed 
Planning.” 
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Addicks Series 


The Addicks series consists of deep, neutral, nearly 
level, loamy soils on upland prairies. These soils have a 
layer of calcium carbonate enrichment at a depth of 238 to 
49 inches (fig. 4). They formed in calcareous, loamy sedi- 
ments. 

These soils are poorly drained. A temporary water 
table is common for short periods following heavy rains. 
Surface runoff and internal drainage are slow. Permea- 
bility is moderate, and the available water capacity is 
high. 

These soils are used for pasture and cultivated crops. 
Some are used for urban development. 

Representative profile of Addicks loam, in a pasture, 
3.5 miles north of the intersection of Texas Highway 6 
and Interstate Highway 10 in Addicks, 1.85 miles east on 
Clay Road, and 75 feet south: 


A—0 to 11 inches; black (LOYR 2/1) loam, very dark gray (10YR 3/1) 
dry; weak fine subangular blocky structure; hard, friable; many fine 
roots; many fine pores; common worm casts; neutral; gradual wavy 
boundary. 

B21t—11 to 23 inches; dark gray (10YR 4/1) loam, gray (LOYR 5/1) dry; 
few fine faint mottles of strong brown; weak fine and medium sub- 
angular blocky structure; hard, friable; common fine roots; common 
fine pores; common worm casts of very dark gray (OYR 3/1) 
material; few iron-maganese concretions up to 5 millimeters in 
diameter; few patchy clay films slightly darker than matrix; few 
very fine calcium carbonate concretions in lower part of horizon; 
neutral; gradual wavy boundary. 

B22tca —23 to 49 inches; light gray (LOYR 7/1) loam, white (10YR 8/1) dry; 
matrix 30 to 40 percent light brownish gray (10YR 6/2); common 
fine faint pale yellow mottles and few fine distinct yellow mottles; 
weak coarse subangular blocky structure parting to weak fine sub- 
angular blocky; very hard, friable; few fine roots; common fine 
pores; few patchy clay films; few black concretions; few worm 
casts; few crayfish krotovinas filled with dark gray (0YR 4/1) 
material; 20 percent by volume visible calcium carbonate in the 
form of soft masses and concretions less than 1 centimeter in 
diameter; moderately alkaline; calcareous; clear wavy boundary. 

B28t —49 to 78 inches; light gray (JOYR 7/2) loam, white (1OYR 8/2) dry; 
many fine and medium distinet yellow (2.5Y 7/6) mottles and com- 
mon medium and coarse distinct yellowish brown (LOYR 5/8) mot- 
tles; weak very coarse prismatic structure parting to weak medium 
and coarse subangular blocky; very hard, firm; few clay films; few 
black concretions; few crayfish krotovinas filled with very dark 
gray (LOYR 3/1) and dark pray (LOYR 4/1) loamy material; prism 
faces coated with light brownish gray loam 2 to 15 millimeters 
thick; 5 percent irregularly shaped pitted calcium carbonate concre- 
tions 1 to 6 centimeters in diameter; moderately alkaline; noncal- 
carcous, 


The A horizon is 10 to 18 inches thick. It is black, very dark gray, or 
very dark grayish brown and is slightly acid through moderately al- 
kaline. The B2t horizon is dark gray, dark grayish brown, gray, grayish 
brown, light gray or light brownish gray. It has few to common distinct 
brownish and yellowish mottles. It is loam or silt loam in the upper part 
but ranges to silty clay loam in the lower part. It is neutral through 
moderately alkaline. Some part of the B2t horizon contains 15 to 40 per- 
cent calcium carbonate equivalent in the form of few to common soft 
masses and coneretions with pitted surfaces. 


Aldine Series 


The Aldine series consists of deep, acid, nearly level to 
gently sloping, loamy soils on uplands. These soils have a 


loamy surface and a clayey subsoil (fig. 5). They formed 
in thick beds of clayey sediments under forest vegetation. 

Aldine soils are somewhat poorly drained. Surface ru- 
noff is slow, and permeability is very slow. The available 
water capacity is high. These soils are saturated at a 
depth of 20 to 30 inches during the cool months and dur- 
ing periods of excessive rainfall. 

Most of these soils are used for timber production and 
woodland grazing. Some are used for urban development. 

Representative profile of Aldine very fine sandy loam, 
in timber, 2.38 miles north of the intersection of Huff- 
man-Cleveland Road and Farm Road 1960 in Huffman, 
0.25 mile west on Wolf Road, and 150 feet north: 


A1—0 to 5 inches; dark grayish brown (10YR 4/2) very fine sandy loam, 
grayish brown (10YR 5/2) dry; few fine faint brown mottles; 
moderate fine granular structure; slightly hard; friable; common 
tree roots; common fine grass roots; few worm casts; few 1- to 2- 
millimeter pockets of uncoated fine sand and silt; medium acid; 
abrupt smooth boundary. 

A2—5 to 10 inches; grayish brown (10YR 5/2) very fine sandy loam, 
light brownish gray (LOYR 6/2) dry; few fine faint yellowish brown 
mottles; weak medium subangular blocky structure; slightly hard, 
friable; common very fine pores; common worm casts; common 2- to 
5-millimeter pockets of uncoated fine sand; medium acid; clear wavy 
boundary. 

B&A—10 to 19 inches; yellowish brown (10YR 5/4) loam; few medium 
distinct light brownish gray (10YR 6/2), brown (10YR 4/8), and yel- 
lowish brown (10YR 5/6) mottles within the B material; weak fine 
and medium subangular blocky structure; hard, friable; few fine 
pores; grayish brown (10YR 5/2) vertical streaks and tongues of A2 
material make up about 30 percent, by volume, of this horizon and 
surround the B material; common streaks and pockets of uncoated 
pale brown (10YR 6/8) fine sand within the A2 material; few black 
concretions 2 to 5 millimeters in diameter; common worm casts; 
very strongly acid; clear wavy boundary. 

B21tg—19 to 30 inches; gray (LOYR 6/1) clay; common medium distinet 
yellowish brown (L0YR 5/6) and common fine prominent red mot- 
tles; weak medium subangular blocky structure parting to moderate 
very fine angular blocky; very hard, firm, plastic; few fine roots; 
discontinuous clay films on faces of peds; thin silt and sand coatings 
on some ped faces; very strongly acid; clear wavy boundary. 

B22tg—30 to 50 inches; light gray (JOYR G/1) clay; common medium 
distinct yellowish brown (10YR 5/6) mottles; few fine distinct 
brownish yellow and red mottles; mottles make up less of soil mass 
than in B21tg horizon; moderate medium subangular blocky struc- 
ture; very hard, firm, plastic; discontinuous clay films on faces of 
peds; very strongly acid; clear wavy boundary. 

B3g—50 to 60 inches; light gray (1OYR 6/1) clay loam; common fine 
distinct yellowish brown and prominent red (2.5YR 4/6) mottles; 
mottles decrease with depth; moderate medium subangular blocky 
structure; very hard, firm; slightly acid. 


The A horizon is 6 to 20 inches thick. It is very strongly acid through 
medium acid. The Al horizon is dark gray, dark grayish brown, gray, 
grayish brown, or brown. The A2 horizon is grayish brown, brown, light 
brownish gray, pale brown, light gray, or light yellowish brown. The 
B&A horizon is yellowish brown, brownish yellow, brown, light yellowish 
brown, or pale brown. Mottles are light brownish gray, light gray, 
brown, or any of the matrix colors. The B&A horizon is very fine sandy 
loam, loam, clay loam, or sandy clay loam. It is very strongly acid 
through medium acid. The B2t and B3 horizons are clay loam, silty clay, 
or clay. They are very strongly acid through slightly acid. The matrix is 
dominated by gray, light gray, grayish brown, or light brownish gray. 
Red mottles in the upper part of the B2t horizon make up 5 to 35 per- 
cent of the soil mass. The B2t horizon also has mottles of brownish yel- 
low, yellowish brown, or strong brown. 
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Aris Series 


The Aris series consists of deep, neutral, nearly level, 
loamy soils on upland prairies. These soils have a loamy 
upper layer about 21 inches thick that tongues into a 
more clayey lower layer (fig 6). They formed in thick 
loamy and clayey sediments. 

These soils are poorly drained. Surface runoff and in- 
ternal drainage are slow. Permeability is very slow. A 
water table is perched above the tongued layer during 
the cool months or during periods of excessive rainfall. 
The available water capacity is medium. 

Areas of these soils are used mainly for rice, native 
pasture, and improved pasture. This soil is also used for 
urban development. 

Representative profile of Aris fine sandy loam, in 
pasture, 3.2 miles north of the intersection of Interstate 
Highway 10 and Texas Highway 6 in Addicks, 1.8- miles 
west along Clay Road, 0.7 mile north on Gertie Rice 
Road, and 75 feet west: 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; common fine faint dark yellowish 
brown mottles; weak fine granular structure; hard, friable; many 
fine roots; few worm casts; few fine pockets of uncoated fine sand; 
neutral; clear wavy boundary. 

A2g--7 to 21 inches; grayish brown (10YR 5/2) fine sandy loam, light 
brownish gray (10YR 6/2) dry; common fine faint dark yellowish 
brown mottles; few fine faint reddish yellow mottles; weak fine su- 
bangular blocky structure; hard, friable; common fine roots; com- 
mon fine pores; common worm casts; common fine pockets of un- 
coated fine sand; few crayfish krotovinas filled with very pale 
brown (10YR 7/3) uneoated fine sand and lined with dark grayish 
brown (10YR 4/2) clayey material; slightly acid; clear wavy bounda- 


ry. 

Bg&Ag—21 to 28 inches; gray (10YR 5/1) sandy clay loam, light gray 
(10YR 6/1) dry; common fine faint yellowish brown (10YR 5/4) mot- 
tles within the Bg material; moderate fine and medium subangular 
blocky structure; very hard, firm; few fine pores; grayish brown 
(10YR 5/2) A2g material occurs as tongues and interfingers and 
makes up about 20 percent, by volume, of this horizon; common 2- 
to 5-millimeter pockets of uncoated fine sand; few black concretions 
2 to 5 millimeters in diameter; few worm casts; few crayfish 
krotovinas filled with very pale brown (10YR 7/3) uncoated fine 
sand and lined with dark grayish brown (10YR 4/2) clayey material; 
medium acid; clear wavy boundary. 

B21tg—28 to 46 inches; dark gray (LOYR 4/1) clay, gray (1OYR 5/1) dry; 
common fine and medium prominent red (2.5YR 4/8) mottles grad- 
ing with depth to common fine distinct yellowish red (SYR 5/8) mot- 
tles; few fine strong brown mottles; moderate coarse prismatic 
structure parting to moderate fine and medium angular blocky; ex- 
tremely hard, very firm; few fine roots; continuous clay films; few 
black coneretions 2 to 5 millimeters in diameter; few crayfish 
krotovinas filled with very pale brown (10YR 7/3) uncoated fine 
sand; strongly acid; gradual irregular boundary. 

B22tg—46 to 60 inches; gray (10YR 6/1) elay, light gray (1OYR 7/1) dry; 
common medium distinct reddish yellow (75YR 6/8) mottles; few 
fine prominent red (2.5YR 4/8) mottles, mainly surrounded by red- 
dish yellow mottles; moderate coarse prismatic structure parting to 
moderate medium subangular blocky; extremely hard, very firm; 
patchy clay films; common fine yellowish brown stains along root 
channels; few black concretions 2 to 5 millimeters in diameter; gray- 
ish brown (10YR 5/2) fine sandy loam coatings 2 to 10 millimeters 
thick on prism faces; few crayfish krotovinas lined with grayish 
brown (10YR 4/2) clayey material and filled with loamy material 
and horizontal streaks of uncoated fine sand; medium acid; gradual 
irregular boundary. 


B8g—60 to 78 inches; light gray (1OYR 7/1) clay loam, white (10YR 8/1) 
dry; common fine reddish yellow (75YR 6/8) mottles and stains 
along fine root channels; moderate coarse prismatic structure part- 
ing to weak coarse subangular blocky; very hard, firm; grayish 
brown (10YR 5/2) fine sandy loam coatings 2 to 5 millimeters thick 
on prism faces; slightly acid. 


The A horizon is 16 to 28 inches thick and is medium acid through 
neutral. The Ap horizon is mainly dark gray, dark grayish brown, or 
grayish brown. In a few areas where it is less than 6 inches thick, it is 
very dark gray or very dark grayish brown. Mottles are yellowish red, 
yellowish brown, strong brown, or dark yellowish brown. The A2g 
horizon is dark grayish brown or grayish brown. Mottles are dark yel- 
lowish brown, strong brown, yellowish brown, reddish yellow, or gray. 
The Bg&Ag horizon is dark gray or gray. Mottles are yellowish brown, 
strong brown, yellowish red, or gray. The Bg&Ag horizon is sandy clay 
loam, clay loam, or silty clay loam. It is strongly acid through slightly 
acid. The B2tg horizon is dark gray or gray in the upper part and gray 
or light gray in the lower part. Mottles are red, yellowish brown, strong 
brown, reddish yellow, or yellowish red. The B2tg horizon is mainly clay 
but ranges to clay loam or silty clay loam. It is strongly acid through 
slightly acid. The B3g horizon is gray or light gray. Mottles are yel- 
lowish brown, strong brown, reddish yellow, or yellowish red and clay 
loam or silty clay loam. The B3g horizon is strongly acid through 
neutral, but in a few places it is mildly alkaline. 


Atasco Series 


The Atasco series consists of deep, acid, gently sloping, 
loamy soils on forested uplands. These soils formed in 
clayey sediments, mainly along natural drainageways. 

These soils are moderately well drained. Surface runoff 
is medium. Permeability is very slow, and the available 
water capacity is high. During wet periods these soils are 
saturated in the lower part of the profile for 2 to 4 
months. The erosion hazard is moderate. 

Areas of these soils are used mainly for timber produc- 
tion and for woodland grazing and pasture. 

Representative profile of Atasco fine sandy loam, 1 to 4 
percent slopes, in timber, from the intersection of U.S. 
Highway 59 and Farm Road 1960 in Humble, 900 feet 
northeast along U.S. Highway 59 to its intersection with 
poor motor road to gas well, 1.77 miles northwest on poor 
motor road, and 70 feet west: 


Ap-—-0 to 5 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; weak fine granular structure; 
slightly hard, friable; common fine roots; few worm casts; organic 
litter 1 centimeter thick on the surface; strongly acid; clear smooth 
boundary. 

A&B—5 to 16 inches, light yellowish brown (10YR 6/4) fine sandy loam, 
very pale brown (10YR 7/4) dry; common fine distinct strong brown 
(7.5YR 5/8) mottles; weak fine granular structure; slightly hard, fri- 
able; few fine pores; common worm casts; medium acid; clear wavy 
boundary. 

B&A—16 to 19 inches; brownish yellow (10YR 6/6) sandy clay loam, yel- 
low (10YR 7/6) dry; common fine distinct yellowish brown mottles 
and few very fine faint light brownish gray mottles; reddish stains 
in root channels and on some ped surfaces; weak fine subangular 
blocky structure; hard, friable; common fine pores; about 30 percent 
A2 material surrounding B material; common pockets of uncoated 
light grayish brown (10YR 6/2) fine sand 5 to 10 millimeters in size; 
very strongly acid; gradual wavy boundary. 

B2It—19 to 33 inches; yellowish brown (10YR 5/8) clay, brownish yellow 
(10YR 6/8) dry; many fine and medium prominent red (2.5YR 4/8) 
mottles and few fine and medium distinct gray (L0YR 6/1) mottles; 
moderate coarse prismatic structure parting to moderate fine angu- 
lar blocky; extremely hard, firm, sticky and plastic; continuous clay 
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films; vertical streaks of uncoated fine sand and silt 2 millimeters 
thick between prism faces; very strongly acid; gradual wavy boun- 
dary. 

B22tp 23 to 48 inches; gray (10YR 6/1) clay, light gray (1OYR 7/1) dry; 
common fine and medium distinct yellowish brown (10YR 5/8) mot- 
tles and common fine prominent red mottles; weak coarse prismatic 
structure parting to moderate fine angular blocky; extremely hard, 
firm, sticky and plastic; patchy clay films; uncoated fine sand and 
silt coatings on faces of prisms; strongly acid; diffuse wavy bounda- 
ry. 

B23tg—43 to 60 inches; gray (10YR 6/1) clay, light gray (1OYR 7/1) dry; 
common fine prominent red mottles and few fine distinct yellowish 
brown mottles; weak fine angular blocky structure; extremely hard, 
firm, sticky and plastic; patchy clay films; medium acid. 


The Ap horizon is 3 to 8 inches thick. It is very dark grayish brown, 
dark grayish brown, grayish brown, dark brown, or brown. It is strongly 
acid through slightly acid. The A&B horizon is brown, pale brown, very 
pale brown, yellowish brown, or light yellowish brown. Mottles are 
strong brown or yellowish brown. The A&B horizon is sandy loam, fine 
sandy loam, or very fine sandy loam. It is strongly acid through slightly 
acid. The B&A horizon is yellowish brown, light yellowish brown, or 
brownish yellow. Mottles are red, yellowish red, strong brown, light 
brownish gray, or light gray. The B&A horizon is clay loam, silty clay 
loam, or sandy clay loam. It is very strongly acid through medium acid. 
The B2t horizon is clay loam, silty clay loam, sandy clay, or clay. It is 
very strongly acid through medium acid. The matrix in the upper part 
of the B2t horizon is strong brown, yellowish brown, or brownish yellow. 
It contains mottles of red, gray, light brownish gray, or light gray. The 
matrix in the lower part of the B2t horizon is gray, light brownish gray, 
or light gray. Mottles are red, strong brown, yellowish brown, or 
brownish yellow. In a few places horizons below a depth of 50 inches 
contain a few pitted calcium carbonate concretions. 


Beaumont Series 


The Beaumont series consists of deep, acid, nearly 
level, clayey soils on upland prairies. These soils formed 
in thick beds of alkaline marine clay. 

Undisturbed areas of these soils have gilgai microrelief, 
in which the microknolls are 6 to 12 inches higher than 
the microdepressions. When these soils are dry they have 
deep, wide cracks that extend to the surface. During rain- 
storms, water enters the cracks rapidly. When the soils 
are wet and the cracks are closed, water moves very 
slowly into the soil. Beaumont soils are poorly drained. 
Surface runoff and internal drainage are very slow. 
Permeability is very slow, and the available water capaci- 
ty is high. 

Some of these soils are used for rice and pasture 
plants. Pine and hardwood trees have encroached in a few 
areas. Some areas are covered by buildings and other 
urban structures. 

Representative profile of Beaumont clay, in pasture, in 
the center of a microdepression, from the intersection of 
Red Bluff Road and Bay Area Boulevard (about 4 miles 
northeast of Clear Lake City), 1.0 mile northwest along 
Red Bluff Road, 1.85 miles north on the service road 
along the east side of Big Island Slough to the intersec- 
tion with a pipeline, 0.3 mile east along the pipeline, and 
100 feet south: 


All—0 to 9 inches; dark gray (LOYR 4/1) clay, gray (1OYR 5/1) dry; 
common fine and medium distinct mottles of dark reddish brown 
(5YR 3/8); reddish brown (5YR 4/4) stains along root channels and 
on ped faces; moderate medium angular blocky structure; very 


hard, very firm, very sticky and plastic; many fine roots; common 
pressure faces; common black masses of partly decomposed organic 
matter; few shotlike iron-manganese concretions; very strongly 
acid; clear smooth boundary. 

A12—9 to 21 inches; gray (1OYR 5/1) clay, gray (1OYR 6/1) dry; common 
fine and medium distinct dark brown (7.5YR 4/4) stains along root 
channels and on ped faces; moderate medium angular blocky struc- 
ture; extremely hard, very firm, very sticky and plastic; common 
fine roots; many shiny pressure faces; few worm casts; few black 
organic stains; few fine iron-mangenese concretions; very strongly 
acid; gradual wavy boundary. 

AClg—21 to 48 inches; gray (10YR 6/1) clay, light gray (JOYR 7/1) dry; 
many fine and medium distinct mottles of dark brown (7.5YR 4/4); 
many ped faces coated with gray (10YR 5/1) clay; distinct paral- 
lelepipeds parting to moderate fine and medium angular blocky 
structure; extremely hard, very firm, very sticky and plastic; few 
fine roots; common coarse intersecting slickensides; many shiny 
pressure faces; dark brown stains along root channels; few fine 
iron-manganese concretions; common cracks 3 to 4 centimeters wide 
filled with gray (LOYR 5/1) clayey material; very strongly acid; dif- 
fuse wavy boundary. 

AC2g—43 to 59 inches; gray (1OYR 6/1) clay, light gray (1OYR 7/1) dry; 
common fine distinct mottles of dark yellowish brown; distinct 
parallelepipeds parting to moderate fine and medium angular blocky 
structure; extremely hard, very firm, very sticky and plastic; com- 
mon coarse intersecting slickensides; common shiny pressure faces; 
few fine iron-manganese concretions; strongly acid; gradual wavy 
boundary. 

Cg—59 to 73 inches; grayish brown (2.5Y 5/2) clay, light brownish gray 
(2.5Y 6/2) dry; common fine faint mottles of light olive brown and 
few fine distinct mottles of strong brown; weak coarse angular 
blocky structure; extremely hard, very firm, very sticky and plastic; 
few slickensides; neutral. 


The A horizon is 10 to 25 inches thick. It is very dark gray, dark gray, 
or gray. Mottles are dark reddish brown, reddish brown, dark brown, 
yellowish brown, or light olive brown. The A horizon is very strongly 
acid through slightly acid. The ACg horizon is dark gray, gray, or light 
gray. Mottles are reddish brown, dark brown, dark yellowish brown, 
strong brown, yellowish brown, or brownish yellow. The ACg horizon is 
clay or silty clay. It is-very strongly acid through medium acid. The Cg 
horizon is gray, light gray, grayish brown, or light brownish gray. Mot- 
tles are yellow or brown. The Cg horizon is clay or silty clay. It is 
strongly acid through mildly alkaline. In a few places calcium carbonate 
concretions are below a depth of 65 inches. 


Bernard Series 


The Bernard series consists of deep, neutral, nearly 
level to gently sloping, loamy soils on upland prairies. 
These soils have a loamy surface layer about 6 inches 
thick underlain by clayey lower layers (fig. 7). They 
formed in clayey unconsolidated sediments. 

These soils are somewhat poorly drained. Surface ru- 
noff is very slow. Internal drainage is slow to very slow. 
Permeability is very slow, and the available water capaci- 
ty is high. 

These soils are used mainly for row crops, improved 
pasture, and native pasture. A large area is covered by 
buildings and other urban structures. 

Representative profile of Bernard clay loam, in a field, 
from intersection of Cook Road and Alief Road in Alief, 
1.11 miles west along Alief Road, 0.96 mile south on 
Synott Road, and 80 feet west: 


Ap—0 to 6 inches; very dark gray (10YR 38/1) clay loam, dark gray 
(10YR 4/1) dry; moderate medium granular structure; very hard, 
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friable; many fine roots; common fine pores; common worm casts; 
few shotlike iron-manganese concretions; neutral; clear smooth 
boundary. 

Blg—6 to 18 inches; very dark gray (10YR 3/1) clay, dark gray (JOYR 
4/1) dry; moderate medium subangular blocky structure; very hard, 
firm; common fine roots; common fine pores; patchy clay films; few 
shotlike iron-manganese concretions; neutral; gradual wavy bounda- 
ry. 

B21tg—18 to 34 inches; very dark gray (LOYR 3/1) clay, dark gray 
(10YR 4/1) dry; moderate medium and coarse blocky structure; few 
slickensides that do not intersect; extremely hard, very firm, sticky 
and plastic; few very fine pores; clay films on ped surfaces; few 
shotlike iron-manganese concretions; mildly alkaline; nonealcareous 
in matrix; diffuse wavy boundary. 

B22tg—34 to 54 inches; dark gray (LOYR 4/1) clay, gray (1OYR 5/1) dry; 
few fine distinct yellowish brown mottles mainly surrounding iron- 
manganese and calcium carbonate concretions; weak coarse blocky 
structure; a few slickensides that do not intersect; extremely hard, 
very firm, sticky and plastic; few patchy clay films; few shotlike 
iron-manganese concretions; few irregularly shaped calcium car- 
bonate concretions that have pitted surfaces and that are mainly 
less than 1 centimeter in size; moderately alkaline; noncaleareous in 
matrix; gradual wavy boundary. 

B3g—54 to 65 inches; gray (5Y 5/1) clay, light gray (5Y 6/1) dry; com- 
mon vertical streaks of dark gray (10YR 4/1) and few fine distinct 
yellowish brown and strong brown mottles; massive; very hard, 
firm, sticky and plastic; few shotlike iron-manganese concretions; 
about 5 to 7 percent calcium carbonate concretions less than 3 cen- 
timeters in size that are irregularly shaped and have pitted sur- 
faces; moderately alkaline, noncalcareous in matrix. 


The Ap horizon is 3 to 8 inches thick. It is black, very dark gray or 
very dark grayish brown and is slightly acid through moderately al- 
kaline. The Blg horizon is the same color as the A horizon. It is clay, 
clay loam, or silty clay loam that is more than 35 percent clay. It is 
neutral through moderately alkaline. The B2tg horizon is black, very 
dark gray, dark gray, gray, very dark grayish brown, dark olive gray, 
dark grayish brown, olive gray, or grayish brown. It has mottles of yel- 
low or brown. It is clay or silty clay, and is mildly alkaline through 
moderately alkaline. The B8g horizon is gray, light gray, grayish brown, 
light brownish gray, olive gray, or light olive gray. It is mottled with 
vee brown, or olive in most places. It is clay, clay loam, or silty clay 
loam. 


Bissonnet Series 


The Bissonnet series consists of deep, nearly level, 
loamy soils on forested uplands. The loamy upper layers 
of these soils tongue into the more clayey lower layers 
(fig. 8). These soils formed in thick beds of unconsolidated 
clay and clay loam sediments. 

These soils are somewhat poorly drained. During some 
wet seasons, they have a perched water table and the 
lower layers are saturated for 1 to 4 months. Surface ru- 
noff and permeability are slow and the available water 
capacity is high. 

Most of these soils are in pine and hardwood trees. 
Woodland grazing is the main use. A few areas have been 
cleared and are used for improved pasture and cultivated 
crops. 

Representative profile of Bissonnet very fine sandy 
loam, in timber, from the intersection of Farm Roads 
1960 and 2100 in Huffman, 3.4 miles south along Farm 
Road 2100, 1.72 miles west on Indian Shores Road, and 
400 feet south: 


A1—0 to 6 inches; dark grayish brown (10YR 4/2) very fine sandy loam, 
grayish brown (10YR 5/2) dry; weak fine granular structure; 
slightly hard, friable; few fine roots; common fine pores; common 
worm casts; very strongly acid; clear wavy boundary. 

A21—6 to 24 inches; brown (10YR 5/3) very fine sandy loam, very pale 
brown (10YR 7/3) dry; few fine faint yellowish brown mottles and 
strong brown stains; many sand and silt grains are uncoated; weak 
fine granular structure; slightly hard, friable; few fine roots; few 
fine pores; few worm casts; very strongly acid; clear wavy bounda- 


ry. 

A22—24 to 28 inches; pale brown (10YR 6/8) very fine sandy loam, very 
pale brown (10YR 7/3) dry; few fine faint yellowish brown mottles; 
many sand and silt grains are uncoated; weak fine granular-struc- 
ture; slightly hard, friable; few fine roots; few fine pores; few worm 
casts; very strongly acid; clear smooth boundary. 

B&A—28 to 32 inches; light brownish gray (10YR 6/2) sandy clay loam, 
light gray (1OYR 7/2) dry; common fine distinct mottles of yellowish 
brown, strong brown, and red; 15 to 30 percent light gray (10YR 
7/2) very fine sandy loam surrounding isolated bodies of more 
clayey Bt material; weak medium subangular blocky structure; 
hard, friable; few fine roots; few fine pores, some lined with clay; 
reddish stains in old root channels; few clay films on surfaces of 
some peds; few black concretions; many uncoated sand grains; very 
strongly acid; clear irregular boundary. 

B21tg—32 to 42 inches; gray (1OYR 6/1) clay loam, light gray (1OYR 7/1) 
dry; common medium prominent red (2.5YR 4/6) mottles and com- 
mon fine distinct yellowish brown (10YR 5/6) mottles; moderate 
coarse prismatic structure parting to moderate medium subangular 
blocky; very hard, firm; few fine roots; few fine pores; discontinu- 
ous clay films on faces of peds; some ped surfaces covered with un- 
coated fine sand and silt grains; very strongly acid; gradual bounda- 


ry. 

B22tg—42 to 70 inches; gray (10YR 6/1) clay loam, light gray (1OYR 7/1) 
dry; common medium distinct yellowish brown (10YR 5/6) mottles 
and few fine prominent red mottles; moderate coarse prismatic 
structure parting to moderate medium subangular blocky; very 
hard, firm; discontinuous clay films on faces of peds; some surfaces 
of peds covered with uncoated fine sand and silt grains; some or- 
ganic staining on faces of prisms; mildly alkaline in lower part of 
horizon; noncalcareous. 


The A horizon is 20 to 40 inches thick. It is very strongly acid through 
medium acid. The Al horizon is dark gray, dark grayish brown, gray, 
grayish brown, or brown. The A2 horizon is grayish brown, brown, light 
brownish gray, pale brown, or light yellowish brown. Some profiles have 
mottles of strong brown, brownish yellow, or yellowish brown in the A2 
horizon. The B&A horizon is light brownish gray, pale brown, brown, 
yellowish brown, or light yellowish brown. It is sandy clay loam, loam, or 
silty loam. The B&A horizon has mottles of strong brown, yellowish 
brown, or red. It is very strongly acid through medium acid. The B2t 
horizon is gray, light brownish gray, or light gray. Mottles are brownish 
yellow, yellowish brown, strong brown, or red. The B2t horizon is clay 
loam, sandy clay loam, or silty clay loam. It is very strongly acid 
through slightly acid in the upper part. It ranges to mildly alkaline in 
the lower part in some places. 


Boy series 


The Boy series consists of deep, acid, nearly level to 
gently sloping, sandy soils in forest. These soils formed in 
unconsolidated beds of sand, loamy sand, and loam. 

These soils are somewhat poorly drained. During wet 
periods they are saturated for 2 to 4 months in the layer 
containing plinthite and the soil just above it. Surface ru- 
noff is very slow, and in places it is not a hazard at all. 
Internal drainage and permeability are rapid above the 
layer containing plinthite, and permeability is moderately 
slow in the layer containing plinthite. The available water 
capacity is low. 
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Most of these soils are in pine and hardwood trees. 
Timber production and woodland grazing are the main 
uses. A few areas have been cleared and are used for im- 
proved pasture. 

Representative profile of Boy loamy fine sand, in 
timber, from intersection of U.S. Highway 59 and Farm 
Road 1960 in Humble, 8 miles east along Farm Road 1960, 
2.33 miles northwest on private gravel road (entrance to 
Atascocita Country Club), and 100 feet north: 


Al11—0 to 5 inches; dark gray (JOYR 4/1) loamy fine sand, gray (10OYR 
5/1) dry; weak fine granular structure; slightly hard, very friable; 
common tree roots; slightly acid; clear smooth boundary. 

A12—5 to 9 inches; grayish brown (10YR 5/2) fine sand, light brownish 
gray (10YR 6/2) dry; few fine faint yellowish brown (10YR 5/4) 
mottles; single grained; loose, very friable; many tree roots; 
strongly acid; clear smooth boundary. 

A21—9 to 37 inches; light yellowish brown (10YR 6/4) fine sand, very 
pale brown (10YR 7/8) dry; few fine faint yellowish brown (10YR 
5/4) mottles; single grained; loose, very friable; many tree roots; 
medium acid; gradual smooth boundary. 

A22—87 to 56 inches; very pale brown (10YR 7/4) fine sand, very pale 
brown (10YR 8/3) dry; few fine faint yellowish brown (10YR 5/4) 
mottles; single grained; loose, very friable; few tree roots; medium 
acid; clear smooth boundary. 

B2tg—56 to 75 inches; light brownish gray (10YR 6/2) sandy clay loam, 
light gray (LOYR 7/2) dry; common medium distinct strong brown 
(7.5YR 5/6) mottles and common fine distinct red (2.5YR 4/6) mot- 
tles; weak fine and medium subangular blocky structure; hard, fria- 
ble; few patchy clay films; about 10 percent plinthite by volume; 
very strongly acid. 


The A horizon is 35 to 68 inches thick. It is loamy fine sand or fine 
sand. It is very strongly acid through slightly acid. The Al horizon is 
dark gray, gray, light gray, dark grayish brown, grayish brown, light 
brownish gray, brown, or pale brown. Mottles in the Al horizon are yel- 
lowish brown, light yellowish brown, or brownish yellow. The A2 horizon 
is light gray, white, light brownish gray, very pale brown, pale brown, or 
light yellowish brown. Mottles in the A2 horizon are yellowish brown or 
light brown. The B2tg horizon is gray, grayish brown, light brownish 
gray, light gray, or white. Mottles in the B2tg horizon are red, strong 
brown, reddish yellow, yellowish brown, or brownish yellow. The B2tg 
horizon is fine sandy loam, sandy loam, or sandy clay loam. It is very 
strongly acid through medium acid and is 5 to 20 percent plinthite. 


Clodine series 


The Clodine series consists of deep, nearly level, loamy 
soils on upland prairies. These soils formed in calcareous, 
loamy sediments and have calcium carbonate concretions 
with pitted surfaces at a depth of more than 29 inches 
(fig. 9). 

These soils are poorly drained. They are saturated for 8 
to 6 months in winter and early in spring. Surface runoff 
is very slow. Internal drainage is slow. Permeability is 
moderate. The available water capacity is high. 

These soils are used for pasture and cultivated crops. 

Representative profile of Clodine loam, in pasture, from 
the main terminal building of the Houston Intercontinen- 
tal Airport, 2.8 miles south along John F. Kennedy Bou- 
levard, 0.88 mile east along Greens Road, 0.53 mile north 
on an unimproved road, and 60 feet east: 


Ap—0 to 6 inches; dark gray (10YR 4/1) loam, gray (10YR 5/1) dry; 
weak fine subangular blocky structure; slightly hard, friable; com- 
mon fine grass roots; common worm casts; some fine sand grain 
sorting due to plowing; neutral; clear wavy boundary. 


A12—6 to 12 inches; dark gray (10YR 4/1) loam, gray (1OYR 5/1) dry; 
weak fine subangular blocky structure; slightly hard, friable; com- 
mon worm casts; very fine sand grains on ped faces; moderately al- 
kaline; gradual wavy boundary. 

B2ltg—12 to 29 inches; gray (10YR 5/1) loam, gray (10YR 6/1) dry; few 
fine faint yellowish brown mottles; weak medium subangular blocky 
structure; hard, friable; few fine roots; patchy clay films on ped 
faces; uncoated sand grains on ped faces; 10 to 15 percent crayfish 
krotovinas filled with dark gray (10YR 4/1) material; few shotlike 
iron-manganese concretions; moderately alkaline; gradual wavy 
boundary. 

B22tg—29 to 51 inches; light brownish gray (2.5Y 6/2) loam, light gray 
(2.5Y 7/2) dry; common fine faint yellow mottles; weak medium sub- 
angular blocky structure; very hard, friable; common fine pores; 15 
percent by volume irregularly shaped pitted calcium carbonate 
concretions 1 to 4 centimeters in diameter; concretions are sur- 
rounded by brownish yellow (LOYR 6/8); common fine streaks of 
gray (10YR 5/1) material throughout horizon; 5 to 10 percent cray- 
fish krotovinas filled with dark gray (10YR 4/1) material; patchy 
clay films; few fine iron-manganese concretions; moderately al- 
kaline; gradual wavy boundary. 

B23tg—51 to 72 inches; light brownish gray (2.5Y 6/2) loam, light gray 
(25Y 7/2) dry; common fine and medium distinct brownish yellow 
(1OYR 6/8) mottles; moderate medium subangular blocky structure; 
very hard, friable; common fine pores; 10 percent by volume irregu- 
larly shaped pitted calcium carbonate concretions 1 to 4 centimeters 
in diameter; common fine streaks of gray (10YR 5/1) material; few 
iron-manganese concretions 5 to 15 millimeters in diameter; 
moderately alkaline. 


The A horizon is 8 to 20 inches thick. It is dark gray or gray. In a few 
places the A horizon is less than 6 inches thick, and it is very dark gray 
in the upper part. It is slightly acid through moderately alkaline. The 
B2tg horizon is gray, light gray, or light brownish gray. Most profiles 
have few or common mottles of yellow, brown, or gray. The B2tg 
horizon is loam, clay loam, or sandy clay loam. It is neutral through 
moderately alkaline. The soil matrix is noncalcareous, but calcium car- 
bonate concretions make up 2 to 15 percent, by volume, of some horizons 
between depths of 20 and 60 inches. 


Edna series 


The Edna series consists of deep, nearly level to gently 
sloping soils on upland prairies. These soils are in low flat 
areas and on pimple mounds, mainly in association with 
other soils including Bernard soils (fig. 10). They formed 
in thick loamy and clayey unconsolidated sediments of 
marine origin. 

These soils are poorly drained. They are saturated for 
long periods, especially during winter and spring. Surface 
runoff is very slow. Permeability is very slow, and the 
available water capacity is high. 

These soils are used mainly for rice, for native pasture, 
and for beef cattle. 

Representative profile of Edna fine sandy loam, in 
pasture, from the intersection of Interstate Highway,10 
and Texas Highway 6 in Addicks, 3.2 miles south along 
Texas Highway 6, 0.4 mile west along Farm Road 1093, 
1.35 miles west on Beeler Road, and 75 feet south: 


Ap—0 to 5 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; few fine distinct yellowish brown 
mottles; massive; very hard, friable; common fine roots; many 
streaks and pockets of brown (10YR 5/3) sandy material; few 
streaks of dark gray (10YR 4/1) clayey material; few worm easts; 
neutral; abrupt smooth boundary. 

B2ltg—5 to 20 inches; gray (5Y 5/1) clay, gray (SY 6/1) dry; few fine 
prominent yellowish red mottles; common fine distinct yellowish 
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brown mottles; moderate medium and coarse angular blocky struc- 
ture; extremely hard, very firm; few fine roots; continuous clay 
films; few streaks and fine pockets of very pale brown (10YR 7/3) 
loamy sand; ped faces coated with fine sand in upper 8 inches; few 
crayfish krotovinas filled with grayish brown (10YR 5/2) sandy 
material; common pressure faces; moderately alkaline; gradual wavy 
boundary. 

B22tg—20 to 41 inches; olive gray (5Y 5/2) clay, light olive gray (SY 6/2) 
dry; many fine and medium distinct light olive brown (2.5Y 5/4) 
mottles; common fine gray (5Y 5/1) streaks; moderate medium and 
coarse angular blocky structure; extremely hard, very firm; few 
streaks of sandy material on ped faces; common pressure faces; con- 
tinuous clay films; few crayfish krotovinas lined with clayey dark 
gray (L0YR 4/1) material; 2 percent by volume large pitted calcium 
carbonate concretions with hollow centers; few slickensides that do 
not intersect; moderately alkaline; gradual wavy boundary. 

B3g—41 to 72 inches; gray (5Y 6/1) sandy clay loam, light gray (5Y 7/1) 
dry; many fine and medium distinct yellowish brown (10YR 5/8) 
mottles; ped coatings are gray (5Y 5/1); moderate medium and 
coarse subangular blocky structure; very hard, firm; patchy clay 
films; very pale brown (10YR 7/3) sandy coatings between peds; 
few iron-manganese concretions; few pitted calcium carbonate 
concretions with hollow centers and few soft calcium carbonate 
concretions; few crayfish krotovinas; moderately alkaline. 


The A horizon is 4 to 10 inches thick in most places but ranges to 
about 18 inches, mainly on pimple mounds. The A horizon is dark gray, 
gray, dark grayish brown, grayish brown, light brownish gray, olive 
gray, or light olive gray. It is medium acid through neutral. The B2tg 
horizon is dark gray, gray, dark grayish brown, grayish brown, light 
brownish gray, dark gray, light olive gray, or light gray. It has yellowish 
brown, brown, yellowish red, or light olive brown mottles. The B2tg 
horizon is clay, silty clay, or heavy clay loam. It is slightly acid through 
moderately alkaline. The B3g horizon may be the color of any of the 
horizons above it. It is clay loam, sandy clay loam, or silty clay loam and 
is neutral through moderately alkaline. 


Gessner series 


The Gessner series consists of deep, slightly acid to 
moderately alkaline, nearly level, loamy soils. These soils 
are in low depressions of the coastal prairie. They are 
loamy throughout (fig. 11), and they formed in thick beds 
of unconsolidated loamy sediment. 

These soils are poorly drained. Surface runoff is very 
slow to ponded. The soils are saturated,with water during 
winter and spring and for short periods following summer 
rains. Water stands on the surface in the depressions for 
long periods. Internal drainage is slow. Permeability is 
moderate, and the available water capacity is high. 

These soils are mainly in native pasture. Some are used 
for rice, and some are in urban development. 

Representative profile of Gessner loam, about 19 miles 
north from downtown Houston along Interstate Highway 
45 to Farm Road 1960, 2 miles south along Interstate 
Highway 45 access road, and 75 feet east: 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam, light brownish 
gray (LOYR 6/2) dry; few fine faint yellowish brown stains around 
root channels; weak fine granular structure; hard, friable; many fine 
roots; common fine pores; common worm casts; few fine soft iron- 
manganese masses; few fine pockets and vertical streaks of un- 
coated fine sand grains; slightly acid; clear wavy boundary. 

Aég—7 to 16 inches; grayish brown (10YR 5/2) loam, light brownish 
gray (10YR 6/2) dry; common fine faint brown stains mostly around 
root channels; weak fine granular structure; hard, friable; few fine 
roots; many fine pores; common worm casts; few fine soft iron-man- 
ganese masses; common crayfish krotovinas filled with concave 


strata of loam and uncoated fine sand; few pockets of Btg material; 
slightly acid; clear irregular boundary. 

Bg&Ag—16 to 34 inches; dark gray (LOYR 4/1) loam, gray (10YR 5/1) 
dry; few fine faint yellowish brown and brown mottles; weak coarse 
prismatie structure parting to weak fine subangular blocky struc- 
ture; very hard, friable; common iron-manganese concretions 2 to 10 
millimeters in diameter; prism faces surrounded with uncoated fine 
sand grains 1 centimeter or less thick; about 30 percent grayish 
brown (1OYR 5/2) A2g material; few tongues of silt loam and fine 
sand; about 10 percent crayfish krotovinas; krotovina walls coated 
with a layer of dark gray clay about 1 millimeter thick; neutral; 
gradual irregular boundary. 

B21tg—34 to 53 inches; light brownish gray (10YR 6/2) loam, light gray 
(1OYR 7/2) dry; few fine faint mottles of yellowish brown; weak 
coarse prismatic structure parting to weak fine subangular blocky; 
very hard, friable; few fine roots; few fine pores; few patchy clay 
films; few soft iron-manganese masses; prism faces covered with 
uncoated fine sand; few tongues less than 2 centimeters wide and 
tapered at the bottom; about 8 percent crayfish krotovinas filled 
with silt loam and uncoated fine sand; krotovina walls coated with 
dark grayish brown clay about 1 millimeter thick; bottoms of 
krotovinas have dark gray clay coatings about 10 millimeters thick; 
moderately alkaline; gradual irregular boundary. 

B22tg—53 to 84 inches, light gray (LOYR 7/2) loam, white (LOYR 8/2) 
dry; common medium distinct mottles of yellowish brown (10YR 
5/8) and brownish yellow (10YR 6/8); weak coarse prismatic struc- 
ture parting to weak coarse subangular blocky; very hard, friable; 
few fine roots; few fine pores; few patchy clay films; few fine soft 
iron-manganese masses; gray (10YR 5/1) streaks mainly in root 
channels; uncoated fine sand grains on prism faces; 15 percent cray- 
fish krotovinas filled with silt loam, loam, and fine sand; moderately 
alkaline. 


The A horizon is slightly acid through mildly alkaline and is 15 to 30 
inches thick. The Al horizon is dark gray, gray, dark grayish brown, 
grayish brown, or light brownish gray and is mottled with brown or yel- 
lowish brown in some places. The A2g horizon has crayfish krotovinas 
and streaks of uncoated fine sand and silt that tongue into the Btg 
horizon. The Btg horizon is dark gray, gray, light gray, grayish brown, 
or light brownish gray. It is mottled with brown, strong brown, yel- 
lowish brown, brownish yellow, or red. The Btg horizon is loam, sandy 
clay loam, or clay loam. It is neutral through moderately alkaline. 


Harris series 


The Harris series consists of deep, moderately alkaline, 
nearly level, clayey soils on coastal marshlands. The sur- 
face of these soils is subject to inundation by high tide- 
waters. These soils formed in saline, clayey coastal sedi- 
ments. 

These soils are very poorly drained. Surface runoff and 
internal drainage are veryslow. Permeability is very 
slow. A permanent water table fluctuates between the 
surface and a depth of about 50 inches. The available 
water capacity is low. 

These soils are used mainly for pasture and wildlife 
habitat. 

Representative profile of Harris clay, on a tidal flat, 
from the intersection of Texas Highway 146 and East 
Texas Avenue in Baytown, 0.3 mile east along East Texas: 
Avenue, 3.55 miles southeast along Tri-Cities Beach Road, 
1,100 feet southwest along private road, and 100 feet east: 


Allg—0 to 4 inches; black (1OYR 2/1) clay, very dark gray (L0YR 3/1) 
dry; moderate medium subangular blocky structure; very hard, very 
firm, very sticky and plastic; many grass roots and much partly 
decomposed organic matter; root channels stained strong brown; 
moderately alkaline; clear smooth boundary. 
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Al2g—4 to 11 inches; black (N 2/ ) clay, very dark gray (N 3/ ) dry; 
many strong brown (7.5YR 5/6) stains on ped faces and in root 
channels; moderate fine and medium angular blocky structure; very 
hard, very firm, very sticky and plastic; many grass roots, many 
shiny pressure faces; many iron-manganese concretions; moderately 
alkaline; clear smooth boundary. 

Al8g—11 to 20 inches, black (1OYR 2/1) clay, very dark gray (LOYR 3/1) 
dry; moderate fine and medium angular blocky structure; very hard, 
very firm, very sticky and plastic; few fine roots; common shiny 
pressure faces; few strong brown stains along root channels; few 
iron-manganese concretions; moderately alkaline; gradual wavy 
boundary. 

B2lg—20 to 32 inches; dark gray (5Y 4/1) clay, gray (SY 5/1) dry; 
moderate fine and medium angular blocky structure; very hard, 
very firm, very sticky and plastic; few fine roots; few shiny pres- 
sure faces; few fine iron-manganese concretions, moderately al- 
kaline; diffuse wavy boundary. 

B22g—32 to 45 inches; gray (5Y 5/1) clay, gray (5Y 6/1) dry; common 
fine faint olive gray mottles; few fine distinct strong brown mottles 
mostly surrounding iron-manganese concretions; massive; very hard, 
very firm, very sticky and plastic; few shell fragments; common cal- 
cium carbonate concretions 2 to 5 millimeters in diameter increasing 
with depth; moderately alkaline; calcareous; diffuse wavy boundary. 

Cg—45 to 64 inches; gray (5Y 6/1) clay, light gray (SY 7/1) dry; massive; 
very hard, very firm, very sticky and plastic; common streaks of 
dark gray (5Y 4/1) clayey material; common fine calcium carbonate 
concretions; few soft masses of calcium carbonate; few fine iron- 
manganese concretions; moderately alkaline; caleareous. 


The soil is saturated to the surface for extended periods, and moisture 
is rarely below field capacity. In most areas the surface is subject to in- 
undation by tidewaters. Salinity ranges from strong to slight and reac- 
tion from neutral through strongly alkaline. Organic matter is on the 
surface or is in the upper part of the Alg horizon in most places. The 
Alg horizon is 12 to 24 inches thick. It is black or very dark gray. The 
B2g horizon is dark gray, gray, or light gray. It is clay or silty clay. The 
Cg horizon is generally within the same color range as the B2g horizon. 
It is clay or silty clay. In a few places the Cg horizon is replaced by red- 
dish brown or dark brown buried horizons. 


Hatliff series 


The Hatliff series consists of nearly level, loamy soils 
that have underlying strata of sandy material. These soils 
occupy flood plains along streams in forested areas. They 
formed in deep loamy and sandy alluvial sediments. 

These soils are generally flooded a few times each year. 
They are saturated for a few days to a few weeks mainly 
during winter and early in spring. These soils are 
moderately well drained. Surface runoff is slow. Permea- 
bility is moderately rapid, and the available water capaci- 
ty is low. 

These soils are used mainly for woodland grazing, 
timber production, and wildlife habitat. 

Representative profile of Hatliff loam, in timber, from 
the intersection of U.S. Highway 59 and Farm Road 1960 
in Humble, 900 feet northeast along U.S. Highway 59, 1.9 
miles northwest on road leading to a gas well, and 100 
feet west: 


Ap—0 to 5 inches; dark brown (10YR 4/3) loam, pale brown (10YR 6/8) 
dry; few fine faint dark gray mottles; common fine distinct strong 
brown stains in root channels and on ped surfaces; weak fine suban- 
gular blocky structure; hard, friable; common fine and medium 
roots; few worm casts; medium acid; abrupt smooth boundary. 

A1l—5 to 10 inches; brown (10YR 5/8) fine sandy loam, very pale brown 
(OYR 7/3) dry; common fine faint dark gray (LOYR 4/1) mottles 
and common fine distinct strong brown mottles; few strong brown 


stains in root channels; weak fine subangular blocky structure; hard, 
friable; common fine and medium roots; strongly acid; abrupt 
smooth boundary. 

C1—10 to 26 inches; yellowish brown (10YR 5/4) fine sandy loam; few 
medium distinct strong brown mottles and few fine faint light 
brownish gray mottles; few strong brown stains in root channels; 
common strata, 1 to 5 centimeters thick, of light yellowish brown 
(10YR 6/4) loamy fine sand; bedding planes evident; massive; 
slightly hard, very friable; strongly acid; abrupt smooth boundary. 

C2—26 to 38 inches; very pale brown (10YR 7/4) loamy fine sand; few 
fine faint brownish yellow mottles; few strata, 5 to 10 millimeters 
thick, of brown (10YR 5/8) fine sandy loam; single grained; loose, 
very friable; medium acid; abrupt smooth boundary. 

C3—88 to 70 inches; very pale brown (10YR 7/4) loamy fine sand, com- 
mon strata, 1 to 3 centimeters thick, of light brownish gray (1OYR 
6/2) fine sandy loam; fine sandy loam strata in root channels have 
few fine distinct yellowish brown mottles and strong brown stains; 
single grained; loose, very friable; slightly acid; abrupt smooth 
boundary. 

C4—70 to 80 inches; very pale brown (10YR 7/4) sand; common fine 
distinet brownish yellow mottles; single grained; loose; neutral. 


Reaction ranges from strongly acid through neutral and is medium 
acid through neutral between depths of 10 and 40 inches. Bedding 
planes are evident, and strata of contrasting textures are throughout 
the soil. The A horizon is 6 to 14 inches thick. It is loam or fine sandy 
loam and is very dark gray, dark gray, gray, very dark grayish brown, 
dark grayish brown, grayish brown, light brownish gray, dark brown, 
brown, or pale brown. The A horizon also has strong brown or yellowish 
brown mottles or stains in the root channels. The C horizon is grayish 
brown, light brownish gray, light gray, white, brown, pale brown, very 
pale brown, yellowish brown, or light yellowish brown. Mottles are gray- 
ish brown, brownish gray, dark gray, dark grayish brown, strong brown, 
brownish yellow, or any of the matrix colors. The C horizon is fine 
sandy loam, sandy loam, loamy fine sand, loamy sand, fine sand, or sand. 


Hockley series 


The Hockley series consists of deep, acid, nearly level 
to gently sloping, loamy soils on forested uplands. These 
soils have loamy upper layers and sandy clay loam lower 
layers that contain plinthite (fig. 12). They formed in 
thick beds of unconsolidated loamy sediments. 

The soils are moderately well drained. Surface runoff is 
medium to slow. Internal drainage is moderately slow in 
the layers containing plinthite and medium above the 
plinthite. Permeability is moderately slow, and the availa- 
ble water capacity is medium. 

These soils are used mainly for woodland grazing, 
timber production, and improved pasture. 

Representative profile of Hockley fine sandy loam, 0 to 
1 percent slopes, in pasture, from intersection of Farm 
Roads 149 and 2920 in Tomball, 8.1 miles west along 
Farm Road 2920 (Tomball-Waller Road), and 50 feet 
south: 


Ap—0 to 5 inches; very dark grayish brown (10YR 3/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; weak fine granular structure; hard, 
very friable; many fine pores; many worm casts; medium acid; 
gradual smooth boundary. 

A2—5 to 23 inches; dark grayish brown (1OYR 4/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; weak coarse subangular blocky 
structure; hard, very friable; few very fine pores; medium acid; 
gradual smooth boundary. 

B21t—23 to 50 inches; yellowish brown (10YR 5/6) sandy clay loam; few 
to common fine and medium prominent red (2.5YR 4/6) mottles that 
are mainly plinthite; common medium faint brown mottles; weak 
medium and coarse subangular blocky structure; very hard, friable; 
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few patchy clay films; clay bridges between sand grains; 15 percent 
ironstone pebbles mainly less than 2 centimeters in diameter; medi- 
um acid; gradual wavy boundary. 

B22t—50 to 75 inches; reticulately mottled red (25YR 4/6), yellowish 
brown (LOYR 5/6), and gray (JOYR 6/1) sandy clay loam; weak and 
moderate medium subangular blocky structure; extremely hard, fri- 
able; patchy prominently gray clay films; 25 percent red mottles of 
brittle plinthite; 35 percent ironstone pebbles mainly less than 2 
centimeters in diameter; slightly acid; diffuse wavy boundary. 

B28t—-75 to 100 inches; reticulately mottled red (2.5YR 4/6), yellowish 
brown (LOYR 5/6), and gray CLOYR 6/1) sandy clay loam; medium 
subangular blocky strueture; extremely hard, friable; patchy clay 
films; 20 percent red mottles.of brittle plinthite; 15 percent iron- 
stone pebbles, decreasing with depth; slightly acid. 


The A horizon is 20 to 40 inches thick. It is strongly acid through 
slightly acid. The Ap horizon is dark brown, brown, very dark grayish 
brown, dark grayish brown, or grayish brown. Where the Ap horizon is 
dark brown or very dark grayish brown, it is less than 6 inches thick. 
The A2 horizon is dark grayish brown, grayish brown, brown, or pale 
brown, The B2t horizon is loam, clay loam, or sandy clay loam. It is 
slightly acid through strongly acid. Ironstone pebbles make up 5 to 35 
percent, by volume, of the B2t horizon. The B21t horizon is yellowish 
brown, brownish yellow, or yellow. Mottles are red, yellowish red, 
brown, or strong brown. The B22t and B23t horizons are reticulately 
and coarsely mottled red, yellowish brown, and gray or mottled red and 
gray. Some profiles also have mottles of dark red, yellowish red, reddish 
yellow, or light gray. 


Ijam series 


The Ijam series consists of moderately alkaline, nearly 
level, clayey soils on coastal flats. These soils formed in 
alkaline to saline clayey sediment that was dredged or 
pumped from the floods of rivers, bayous, bays, or canals 
during the construction or maintenance of waterways. 

Ijam soils are very poorly drained to ponded. The 
water table is at the surface during wet periods and 
moves to a depth of about 30 inches during dry periods. 
Surface runoff and permeability are very slow, and the 
available water capacity is medium. 

These soils are not suitable for cultivation. Areas that 
have vegetation are used mainly for pasture. 

Representative profile of Ijam clay, in a barren dredge 
site, from the intersection of Texas Highway 146 and East 
Texas Avenue in Baytown, 0.81 mile east along East 
Texas Avenue and 1,000 feet southwest to Roseland Park 
headquarters, 1,000 feet south, and 500 feet east: 


Al--0 to 8 inches; dark pray (5Y 4/1) clay, gray (5Y 5/1) dry; common 
medium distinct mottles of olive (GY 5/3); massive; extremely hard, 
very firm, sticky and plastic; moderately alkaline; noncalcareous; 
diffuse smooth boundary. 

Cg—-8 to 60 inches; gray (SY 5/1) clay, gray (5Y 6/1) dry; few fine 
distinct mottles of yellowish brown; massive; extremely hard, very 
firm, sticky and plastic; few thin discontinuous strata of silt and 
very fine sand; few shell fragments; moderately alkaline; noncal- 
careous. 


The Al horizon is 2 to 10 inches thick. It is dark gray, gray, light 
gray, light brownish gray, or light olive pray. Mottles and streaks are 
strong brown, yellowish brown, light olive brown, olive yellow, or olive. 
The Al horizon is dominantly clay but is clay loam or loam in places. It 
is neutral through strongly alkaline. The Cg horizon is dark gray, gray, 
light brownish gray, or light olive gray. Mottles and streaks are dark 
gray, gray, light gray, light brownish gray, or light olive gray. The Cg 
horizon is dominantly clay. In places it has thin discontinuous strata of 
clay loam, loam, silt, or very fine sand. The Cg horizon is neutral 


through strongly alkaline. It is caleareous in places and generally con- 
tains a few shells or shell fragments. 


Kaman series 


The Kaman series consists of deep, neutral, nearly 
level, clayey soils on bottom lands. These soils formed in 
thick beds of alkaline clayey sediments. 

These soils are subject to flooding. They are poorly 
drained. Runoff, internal drainage, and permeability are 
very slow. The soils are saturated to within 30 inches of 
the surface during most of the year. The available water 
capacity is high. 

These soils are used mainly for improved pasture, na- 
tive pasture, and hardwood timber. 

Representative profile of Kaman clay, in pasture, from 
the intersection of U.S. Highway 90 and Farm Road 2100 
in Crosby, 3.82 miles south along Farm Road 2100, 0.6 
mile west on Highway Shores Road, and 200 feet north: 


A1l1—0 to 5 inches; very dark gray (10YR 3/1) clay, dark gray (OYR 
4/1) dry; weak fine and medium subangular blocky structure; ex- 
tremely hard, very firm, sticky and plastic; many fine roots; neutral; 
clear smooth boundary. 

A12—5 to 24 inches; black (10YR 2/1) clay, very dark gray (10YR 4/1) 
dry; moderate fine and medium angular blocky structure; extremely 
hard, very firm, sticky and plastic; common fine roots; many shiny 
pressure faces; few fine black concretions; few uncoated quartz 
grains between peds; neutral; diffuse wavy boundary. 

A13—24 to 39 inches; black (1OYR 2/1) clay, very dark gray (10YR 3/1) 
dry; moderate fine and medium angular blocky structure; extremely 
hard, very firm, stieky and very plastic; few fine roots; many pres- 
sure faces; common slickensides that do not intersect; few uncoated 
quartz grains between peds; few fine black concretions; mildly al- 
kaline; diffuse wavy boundary. 

Bg—39 to 52 inches; dark gray (JOYR 4/1) clay, gray (LOYR 5/1) dry; 
few fine faint yellowish brown mottles; moderate fine and medium 
angular blocky structure; extremely hard, very firm, sticky and 
plastic; few fine roots; common. slickensides; common paral- 
lelepipeds that have long axes tilted about 30 to 40 degrees from 
the horizontal; few uncoated quartz grains between peds; few fine 
black concretions; mildly alkaline; diffuse wavy boundary. 

Cg—52 to 70 inches; dark gray (1OYR 4/1) clay, gray (JOYR 5/1) dry; 
few fine faint yellowish brown mottles; weak coarse angular blocky 
structure; extremely hard, very firm, sticky and very plastic; few 
fine calcium earbonate concretions; few fine black concretions; 
mildly alkaline. 


The soil is medium acid through mildly alkaline and is calcareous 
below a depth of 24 inches in a few places. Mottles of yellowish brown 
and brownish yellow are common throughout the profile in some places. 
Clay content in the upper 40 inches is 45 to 60 percent. The A horizon is 
black or very dark gray. Moist values are 3.5 or less to a depth of 24 to 
48 inches. Along some stream channels the soil has an overwash of 
loamy material up to 10 inches thick. The Bg and Cg horizons are very 
dark pray, dark gray, or gray. They have yellow, brown, and olive mot- 
tles in places. The texture of the Bg anc Cg horizons is clay or silty 
clay. The Cg horizon has few to many calcium carbonate concretions. 


Katy series 


The Katy series consists of deep, acid, nearly level, 
loamy soils on prairies. These soils have a loamy layer 
about 28 inches thick over a more clayey layer (fig. 18). 
They formed in thick loamy and clayey unconsolidated 
sediments. 
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A water table is perched above the clay loam layer for 
short periods during cool months or during periods of ex- 
cess rainfall. These soils are somewhat poorly drained. 
Surface runoff is slow to very slow. Internal drainage is 
slow. Permeability is very slow, and the available water 
capacity is high. 

These soils are used mainly for rice, improved pasture, 
and native pasture. 

Representative profile of Katy fine sandy loam, in idle 
rice field, from intersection of U.S. Highway 90 and Katy- 
Hockley Road (Avenue D) in Katy, 4.3 miles north along 
Katy-Hockley Road, 2 miles east along Stockdick Road, 
155 feet north and 115 feet east: 


Ap—O0 to 10 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; common reddish brown and yel- 
lowish red stains on ped surfaces and along root channels; few fine 
faint dark gray mottles, weak fine granular structure; hard, friable; 
many fine roots; few worm casts; few streaks of uncoated fine sand; 
medium acid; clear smooth boundary. 

A2—10 to 28 inches; brown (10YR 5/3) fine sandy loam, pale brown 
(10YR 6/3) dry; few medium distinct reddish stains and common 
yellowish brown stains on ped surfaces and along root channels; 
weak fine granular structure; slightly hard, friable; common fine 
roots; many fine pores; many worm casts; common streaks and 
pockets of uncoated fine sand; medium acid; clear boundary. 

B21t—28 to 50 inches; prominently mottled gray (10YR 6/1), red (2.5YR 
4/6), and yellowish brown (10YR 5/6) clay loam; moderate coarse 
prismatic structure parting to moderate medium blocky; red mottles 
concentrated in the center of prisms and surrounded by yellowish 
brown mottles, which, in turn, are surrounded by gray; the centers 
of some red mottles are dark red (2.5YR 3/6); extremely hard, very 
firm; common fine roots mainly between ped surfaces; few fine 
pores; continuous thick very dark gray (10YR 3/1) clay films on ped 
surfaces of blocks and prisms; few reddish brown stains along root 
channels; few crayfish krotovinas filled with loamy material contain- 
ing horizontal streaks of uncoated fine sand; slightly acid; gradual 
wavy boundary. 

B22t—50 to 65 inches; prominently mottled light gray (10YR 6/1), 
strong brown (7.5YR 5/6), and red (2.5YR 4/6) clay loam; few medi- 
um distinct gray (10YR 5/1) mottles; moderate coarse prismatic 
structure parting to moderate coarse blocky; extremely hard, very 
firm; few fine roots mostly between ped faces; continuous dark 
gray (10YR 4/1) clay films mainly on faces of blocks; fine sandy 
loam coatings | to 5 millimeters thick on prism faces; slightly acid. 


The A horizon is 18 to 30 inches thick. It is slightly acid or medium 
acid. The Ap horizon is dark grayish brown, grayish brown, or brown. 
The A2 horizon is brown, pale brown, very pale brown, yellowish brown, 
or light yellowish brown. Mottles of yellowish brown and gray are in the 
A2 horizon in some places. The B2t horizon is prominently mottled gray, 
grayish brown or light brownish gray, yellowish brown or strong brown, 
and red or yellowish red. The dark red centers of some red mottles in 
the lower part of the B2t horizon are plinthite. The amount of plinthite 
ranges from 0 to about 3 percent. Some ped faces are coated with very 
dark gray or dark gray in most profiles. The B2t horizon is clay loam, 
sandy clay loam, or clay. Clay makes up 25 to 35 percent of the control 
section. The B2t horizon is strongly acid through neutral. Some profiles 
are moderately alkaline below a depth of 50 inches. 


Kenney series 


The Kenney series consists of deep, acid, nearly level to 
gently sloping, sandy soils on forested uplands. These 
soils have a thick sandy layer underlain by a reddish 
loamy layer (fig. 14). They formed in thick beds of uncon- 
solidated sediment of loamy sand, sandy loam, and sandy 
clay loam. 


Kenney soils are well drained. Surface runoff is very 
slow. Internal drainage is rapid. Permeability is 
moderately rapid, and the available water capacity is low. 

These soils are used mainly for woodland grazing. A 
few areas are used for timber, improved pasture, and cul- 
tivated crops. 

Representative profile of Kenney loamy fine sand, in 
timber, from the intersection of Interstate Highway 45 
and Spring-Stuebner Road in Spring, 3.3 miles west along 
Spring-Stuebner Road, 1.8 miles north on Rothwood 
Road, and 40 feet west: 


All—0 to 5 inches; dark grayish brown (10YR 4/2) loamy fine sand, 
grayish brown (10YR 5/2) dry; single grained; loose, very friable; 
many fine grass roots; common tree roots; slightly acid; clear 
smooth boundary. 

Al2—5 to 9 inches; dark brown (10YR 4/3) loamy fine sand, brown 
(10YR 5/3) dry; single grained; loose, very friable; common fine 
grass roots; common tree roots; slightly acid; clear smooth bounda- 
ry. 

A2—9 to 56 inches; light yellowish brown (10YR 6/4) loamy fine sand, 
very pale brown (L0YR 7/4) dry; single grained; loose, very friable; 
few fine roots; few fine reddish brown lamellae 1 to 2 millimeters 
thick in lower part of horizon; medium acid; clear wavy boundary. 

B2t—56 to 80 inches; strong brown (7.5YR 5/6) sandy clay loam, reddish 
yellow (7.5YR 6/6) dry; few fine and medium distinct yellowish red 
(SYR 4/8) mottles, few fine faint light brown mottles; weak fine and 
medium subangular blocky structure; hard, friable; few fine roots; 
strongly acid. 


The A horizon is 40 to 72 inches thick. It is strongly acid through 
neutral. The Al horizon is dark grayish brown, grayish brown, light 
brownish gray, dark brown, brown, or pale brown. The A2 horizon is 
light brownish gray, brown, pale brown, very pale brown, light brown, 
or light yellowish brown. A few discontinuous dark brown or reddish 
brown lamellae 2 to 5 millimeters thick are in the A2 horizon in some 
places. The B2t horizon is red, yellowish red, strong brown, or yellowish 
brown. Mottles of red, brown, and yellow are in the B2t horizon in some 
places. The B2t horizon is fine sandy loam, sandy clay loam, or clay 
loam. It is very strongly acid to slightly acid. In a few places, plinthite is 
in the upper part of the B2t horizon and the plinthite makes up less 
than 4 percent of the soil. 


Lake Charles series 


The Lake Charles series consists of deep, neutral, 
nearly level to gently sloping, clayey soils on upland prai- 
ries. These soils are clayey throughout the profile and 
have wide deep cracks and intersecting slickensides (fig. 
15). They formed in alkaline marine clay. 

Undisturbed areas of these soils have gilgai microrelief, 
in which the microknolls are 6 to 12 inches higher than 
the microdepressions. When these soils are dry, deep, 
wide cracks form on the surface. Water enters the cracks 
rapidly, but when the soils are wet and the cracks are 
sealed, water enters very slowly. These soils are 
somewhat poorly drained. Surface runoff is very slow or 
medium. Internal drainage is very slow. Permeability is 
very slow, and the available water capacity is high. 

These soils are used mainly for rice and pasture. Some 
are in urban uses. 

Representative profile of Lake Charles clay, 0 to 1 per- 
cent slopes, at the center of a microdepression, in pasture, 
from the intersection of Cook Road and Alief Road in 
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Alief, 1.11 miles west along Alief Road, 1.87 miles north 
on Synott Road, and 75 feet west: 


Ap—0 to 22 inches; black (10YR 2/1) clay, very dark gray (10YR 3/1) 
dry; moderate fine blocky structure; very hard, very firm, very 
sticky and plastic; many fine roots; few fine iron-manganese concre- 
tions; shiny pressure faces; neutral; diffuse wavy boundary. 

A12—22 to 36 inches; very dark gray (10YR 3/1) clay, dark gray (OYR 
4/1) dry; moderate fine blocky and subangular blocky structure in 
upper 12 inches and breaking to moderate fine and medium blocky 
in the lower part; the lower part contains common large wedge- 
shaped peds having long axes tilted 10 to 60 degrees from the 
horizontal and bordered by intersecting slickensides; extremely 
hard, very firm, very sticky and plastic; aggregates have shiny 
pressure faces; few fine iron-manganese and calcium carbonate 
concretions; mildly alkaline; diffuse wavy boundary. 

AC1g—36 to 52 inches; dark gray (10YR 4/1) clay, gray (LOYR 5/1) dry; 
common fine and medium distinct mottles of olive (5Y 4/3) and few 
fine distinct mottles of yellowish brown (10YR 5/4); common large 
wedge-shaped peds having long axes tilted 10 to 60 degrees from 
the horizontal and bordered by intersecting slickensides, peds break 
to moderate medium and coarse blocky structure; extremely hard, 
very firm, very sticky and plastic; few fine roots; aggregates have 
shiny pressure faces; few fine iron-manganese concretions; few cal- 
cium carbonate concretions as much as 1 centimeter in diameter; 
mildly alkaline; diffuse wavy boundary. 

AC2g—52 to 74 inches; gray (5Y 5/1) clay, gray (5Y 6/1) dry; common 
fine and medium distinct mottles of light olive brown (2.5Y 5/4) and 
few fine distinct mottles of yellowish brown (10YR 5/6); weak fine 
angular blocky structure; extremely hard, very firm, very sticky 
and plastic; few fine iron-manganese concretions; few intersecting 
slickensides; few irregularly shaped pitted calcium carbonate 
concretions generally less than 3 centimeters in size; mildly alkaline. 


In undisturbed areas, gilgai microknolls are 6 to 12 inches higher than 
microdepressions. The center of the microknolls is about 4 to 16 feet 
from the center of the microdepressions. When the soils are dry, cracks 
1 to 2 inches wide form on the surface and extend into the ACg horizon. 
Intersecting slickensides begin at a depth of about 20 to 30 inches. The 
A horizon is black or very dark gray. It ranges from slightly acid 
through mildly alkaline. The ACg horizon is very dark gray, dark gray, 
or gray. Mottles in the ACg horizon are olive, yellowish brown, light 
olive brown, strong brown, yellow, or red. The ACg horizon is clay or 
silty clay. It ranges from neutral through moderately alkaline. In some 
places it is calcareous in the lower part. 


Midland series 


The Midland series consists of deep, acid, nearly level, 
loamy soils on prairies. These soils formed in clayey and 
silty sediments. 

These soils are poorly drained. Surface runoff and in- 
ternal drainage are very slow. Permeability is very slow, 
and the available water capacity is high. 

These soils are used mainly for native pasture, im- 
proved pasture, and rice. Some are in urban uses. 

Representative profile of Midland silty clay loam, in 
pasture, from the intersection of Texas Highways NASA 
1 and 146 in Seabrook, 14 miles north along Texas 
Highway 146, 0.32 mile west on Red Bluff Road, and 150 
feet south: 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silty clay loam, gray- 
ish brown (10YR 5/2) dry; common fine distinct mottles of dark 
brown; weak medium subangular blocky structure; very hard, firm, 
sticky and plastic; common fine roots; few fine pores; few worm 
casts; strongly acid; clear smooth boundary. 


B2ltg—7 to 20 inches; gray (L0YR 5/1) silty clay, gray (10YR 6/1) dry; 
weak fine and medium angular blocky structure; very hard, firm, 
sticky and plastic; few fine roots; few fine pores; few fine faint 
brownish stains along root channels and on ped faces; patchy clay 
films; few worm casts; few fine iron-manganese concretions; medi- 
um acid; gradual smooth boundary. 

B22tg—20 to 37 inches; dark gray (10YR 4/1) clay, gray (LOYR 5/1) dry; 
common fine distinct mottles of reddish brown; moderate medium 
angular blocky structure; extremely hard, very firm, very sticky 
and plastic; few very fine roots; patchy clay films; few coarse 
slickensides that do not intersect; few iron-manganese concretions; 
few crayfish krotovinas filled with gray (J0YR 5/1) silty clay; 
slightly acid; gradual smooth boundary. 

B23tg—37 to 50 inches; dark gray (LOYR 4/1) clay, gray (10YR 5/1) dry; 
few fine distinct mottles of dark brown; moderate medium angular 
blocky structure; extremely hard, very firm, very sticky and plastic; 
patchy clay films; few fine iron-manganese concretions; few crayfish 
krotovinas filled with gray (LOYR 5/1) silty clay; neutral; diffuse 
smooth boundary. 

B3g—50 to 72 inches; mottled gray (10YR 6/1), olive yellow (2.5Y 6/6), 
and brownish yellow (10YR 6/6) clay; brownish yellow increases 
with depth; massive; extremely hard, very firm, very sticky and 
plastic; few streaks of gray (10YR 5/1) material; few iron-man- 
ganese concretions; moderately alkaline. 


The A horizon is 4 to 16 inches thick. It is dark gray, gray, dark gray- 
ish brown, or grayish brown. It is strongly acid through slightly acid. 
The B2tg horizon is dark gray, gray, or light olive gray. Mottles in the 
B2tg horizon are mainly reddish brown, dark brown, brownish yellow, or 
olive yellow. The B2tg horizon is clay, silty clay, or heavy clay loam that 
averages 35 to 55 percent clay. It is medium acid through moderately al- 
kaline. In some places, calcium carbonate concretions are below a depth 
of 30 inches. The B3g horizon has the same colors as the B2tg horizon, 
but it is more coarsely mottled. 


Nahatche series 


The Nahatche series consists of nearly level, loamy, 
stratified soils on bottom lands. These soils are on flood 
plains along the major streams and their tributaries. They 
formed in loamy alluvial sediments. 

These soils are subject to flooding one or more times 
each year for a few days to about a month. The water 
table is within 20 inches of the surface, mainly during the 
winter or early in spring. The soils are somewhat poorly 
drained. Surface runoff is slow, and permeability is 
moderate. The available water capacity is medium. 

These soils are used mainly for woodland grazing and 
wildlife habitat. A few areas are used for timber produc- 
tion and improved pasture. 

Representative profile of Nahatche loam, in pasture, 
from the intersection of Interstate Highway 10 and Texas 
Highway 6 in Addicks, 2 miles north along Texas 
Highway 6, 0.73 mile east on Patterson Road, 400 feet 
north along Bear Creek, and 200 feet west: 


Ap—0 to 5 inches; dark grayish brown (10YR 4/2) loam, grayish brown 
(0YR 5/2) dry; common fine distinct mottles of yellowish brown; 
weak fine subangular blocky structure; hard, friable; few fine roots; 
common worm casts; medium acid; clear smooth boundary. 

Clg—5 to 18 inches; grayish brown (10YR 5/2) loam, light brownish gray 
(10YR 6/2) dry; common fine and medium distinct mottles of yel- 
lowish brown (10YR 5/8); weak fine and medium subangular blocky 
structure parting to fine granular; hard, friable; few fine roots; few 
fine pores; few thin strata of brown loamy fine sand and dark gray 
silt loam; medium acid; clear smooth boundary. 
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C2g—18 to 30 inches; gray (LOYR 5/1) loam, gray (1OYR 6/1) dry; few 
fine distinct mottles of yellowish brown; weak medium subangular 
blocky structure; hard, friable; few fine roots; common thin strata 
of pale brown (10YR 6/3) loamy fine sand; slightly acid; clear wavy 
boundary. 

C3g—30 to 48 inches; gray (IOYR 5/1) sandy clay loam, gray (LOYR 6/1) 
dry; common fine and medium distinct mottles of brownish yellow 
(LOYR 6/8), few fine distinet. mottles of strong brown and few fine 
faint mottles of light gray; weak medium subangular blocky struc- 
ture; very hard, firm; common thin strata of pale brown (10YR 6/3) 
loamy fine sand; few fine iron-manganese and calcium carbonate 
concretions; neutral; gradual wavy boundary. 

C4g—48 to 60 inches; gray (LOYR 5/1) clay loam; gray (1OYR 6/1) dry; 
many medium faint mottles of light gray (JOYR 6/1); common fine 
distinet mottles of brownish yellow; weak fine and mecium suban- 
gular blocky structure; very hard, firm; common calcium carbonate 
concretions less than 3 centimeters in diameter; common fine tron- 
manganese concretions; moderately alkaline. 


The A horizon is 4 to 10 inches thick. It is very dark grayish brown, 
dark grayish brown, grayish brown, or brown. Where values are 3.5 or 
lower, the horizon is less than 7 inches thick. In some places it has mot- 
tles of gray, dark gray, brown, yellowish brown, or dark yellowish 
brown. It is medium acid through very strongly acid. The Cg horizon is 
dark gray, gray, light gray, grayish brown, light brownish gray, brown, 
or pale brown. Mottles, where present, are brown, strong brown, yel- 
lowish brown, or brownish yellow. The Cg horizon is stratified with thin 
layers of loamy fine sand, sandy loam, loam, silt loam, sandy clay loam, 
clay loam, and silty clay loam. The layers between depths of 10 and 40 
inches are 18 to 30 percent clay. The Cg horizon is medium acid through 
moderately alkaline. In a few places buried soils are below a depth of 40 
inches. 


Ozan series 


The Ozan series consists of deep, acid, nearly level, 
loamy soils in low lying, forested areas and in depres- 
sions. These soils formed in loamy marine deposits. 

These soils are poorly drained. Surface runoff is very 
slow to ponded. The soils are saturated for extended 
periods during winter and early in spring. Water stands 
on the surface of the depressions for long periods follow- 
ing heavy rains. Internal drainage and permeability are 
slow, and the available water capacity is high. 

These soils are used mainly for woodland grazing and 
timber production. A few areas are in urban use. 

Representative profile of Ozan loam, in timber, from 
the northeast corner of Harris County, 1,100 feet 
southeast to the interseetion of Liberty County line and 
Huffman-Cleveland Road, 1.27 miles south along Huff- 
man-Cleveland Road, and 75 feet east: 


Al--0 to 2 inches; dark grayish brown (LOYR 4/2) loam, grayish brown 
(OYR 6/2) dry; weak medium granular structure; hard, friable; 
many fine roots; 1/4 inch of leaf litter on surface; common worm 
casts; common fine streaks and pockets of very pale brown (lOYR 
7/3) uncoated fine sand; strongly acid; clear smooth boundary. 

A2ly--2 to 8 inches; light brownish gray (LOYR 6/2) loam, light gray 
(OYR 7/2) dry; weak fine and medium granular structure; hard, fri- 
able; few fine roots; many worm casts; few quartz pebbles less than 
7 millimeters in diameter; common fine streaks and pockets of light 
yellowish brown (LOYR 6/4) uncoated fine sand; few crayfish 
krotovinas filled with uncoated fine sand and silt; strongly acid; 
clear wavy boundary. 

A22y—-8 to 18 inches; light brownish gray (lOYR 6/2) loam, light gray 
(1OYR 7/2) dry; few fine and medium faint mottles of dark yel- 
lowish brown and yellowish brown; weak fine and medium subangu- 
lar blocky structure; hard, friable; common fine and medium pores; 


many worm casts; few iron-manganese concretions as much as 5 
millimeters in diameter; common crayfish krotovinas; lower part of 
horizon has common vertical streaks and small amounts of B2ltg 
material; common streaks and pockets of pale brown fine sandy 
loam; strongly acid; gradual irregular boundary. 

B2ltg&A22g—18 to 51 inches; light brownish gray (1OYR 6/2) loam, 
light gray GOYR 7/2) dry; common fine and medium distinct mot- 
tles of dark brown (7.5YR 4/4) and strong brown (7.5YR 5/6); weak 
medium subangular blocky structure; hard, friable; common fine and 
medium pores; many worm casts; few iron-manganese concretions 
less than 5 millimeters in diameter; common tongues of loamy A2g 
material and pockets of pale brown (10YR 6/8) fine sandy loam; 
common crayfish krotovinas throughout; medium acid; gradual wavy 
boundary. 

B22tg—51 to 65 inches; light brownish gray (10YR 6/2) sandy elay loam, 
light gray (LOYR 7/2) dry; common fine and medium prominent red 
(2.5YR 4/6) mottles surrounded by medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium subangular blocky structure; 
very hard, friable; common fine and medium pores; common cray- 
fish krotovinas; strongly acid. 


The A horizon is 10 to 18 inches thick. The Al horizon is dark gray, 
dark grayish brown, gray, grayish brown, light brownish gray, or light 
gray. It is medium acid through very strongly acid. The: A2g horizon is 
gray, light brownish gray, or light gray and has brownish or yellowish 
mottles in some places. The lower part of the A2g horizon has vertical 
streaks of uncoated sand and silt that tongue into the Btg horizon. The 
A2g horizon is loam, silt loam, or fine sandy loam. It is medium acid 
through very strongly acid. The B2tg horizon is gray, light gray, or light 
brownish gray and has strong brown, reddish yellow, or red mottles. It 
is loam, sandy elay loam, clay loam, or silty clay loam that is 18 to 30 
percent clay. The B2tg horizon is medium acid through very strongly 
acid. In a few places the B2tg horizon is slightly acid through mildly al- 
kaline below a depth of 60 inches. 


Segno series 


The Segno series consists of deep, acid, nearly level to 
gently sloping, loamy soils on forested uplands. These 
soils have a loamy upper layer over a more clayey layer 
that contains plinthite (fig. 16). They formed in thick beds 
of unconsolidated loamy sediments. 

These soils are moderately well drained. Surface runoff 
is slow to medium. Internal drainage in the layers having 
plinthite is moderately slow. Permeability is moderately 
slow, and the available water capacity is medium. 

These soils are used mainly for woodland grazing, 
timber production, and improved pasture. 

Representative profile of Segno fine sandy loam, 0 to 1 
percent slopes, in timber, from intersection of Huffsmith- 
Kohrville Road and Huffsmith Road in Hufsmith, 3.25 
miles southeast along Huffsmith Road, 1.4 miles north on 
Kuykendahl Road, and 75 feet west: 


Al—0 to 5 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
grayish brown (LOYR 5/2) dry; weak fine subangular blocky struc- 
ture; slightly hard, friable; few fine roots; few fine ironstone peb- 
bles; strongly acid; clear smooth boundary: 

A2—5 to IS inches; pale brown (LOYR 6/3) fine sandy loam, very pale 
brown (LOYR 7/8) dry; massive; slightly hard, friable; few fine and 
medium roots; few ironstone pebbles less than 1 centimeter in 
diameter in upper part increasing to 15 percent ironstone pebbles in 
lower part; very strongly acid; abrupt smooth boundary. 

B21t—13 to 25 inches; yellowish brown (1OYR 5/6) sandy clay loam, 
brownish yellow (JOYR 6/6) dry; few fine faint reddish brown mot- 
tles surrounding ironstone pebbles; moderate medium subangular 
blocky structure; hard, friable; few sand grains on ped faces; very 
strongly acid; clear smooth boundary. 
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B22t—25 to 42 inches; brownish yellow (10YR 6/6) sandy clay loam, yel- 
low (10YR 7/6) dry; many medium and coarse distinct yellowish red 
(5YR 4/6) mottles mainly surrounding red (2.5YR 4/8) plinthite (15 
percent); moderate medium subangular blocky structure; hard, fria- 
ble; very strongly acid; gradual wavy boundary. 

B23t—42 to 60 inches; distinctly mottled brownish yellow (10YR 6/6), 
red (2.5YR 4/6), and gray (10YR 6/1) sandy clay loam; weak medi- 
um and coarse subangular blocky structure; hard, friable; 15 percent 
plinthite; very strongly acid; gradual wavy boundary. 

B24t—60 to 75 inches; light gray (10YR 7/1) sandy clay loam, white 
(LOYR 8/1) dry; common medium distinct yellowish brown (10YR 
5/8) and red (10YR 6/6) mottles; weak medium and coarse subangu- 
lar blocky structure; hard, friable; red mottles are commonly 
plinthite; very strongly acid. 


The A horizon is 6 to 18 inches thick. It is slightly acid through very 
strongly acid. The Al horizon is dark gray, gray, dark grayish brown, 
grayish brown, or brown. In a few areas where it is less than 7 inches 
thick, it is very dark grayish brown or dark brown. The A2 horizon is 
dark grayish brown, grayish brown, brown, pale brown, very pale 
brown, yellowish brown, or light brownish gray. The B2t horizon is 
sandy clay loam or clay loam. It is medium acid through very strongly 
acid. The B21t and B22t horizons are yellowish brown, reddish yellow, 
brownish yellow, or strong brown. In most places these horizons have 
mottles of reddish brown, red, or yellow. The B23t and B24t horizons 
ne distinctly or prominently mottled with red, gray, and yellowish 

rown. 


Vamont series 


The Vamont series consists of deep, acid, nearly level 
to gently sloping, clayey soils on forested uplands. These 
soils formed in thick beds of alkaline marine clay. 

Undisturbed areas have gilgai microrelief. When the 
soils are dry, deep wide cracks form on the surface. 
Water enters the soil rapidly through the cracks; it enters 
very slowly when the soil is wet and the cracks are 
sealed. These soils are somewhat poorly drained. Surface 
runoff is slow to rapid. Internal drainage is slow to very 
slow. Permeability is very slow, and the available water 
capacity is high. 

These soils are used mainly for woodland grazing and 
timber production. Some are used for urban development. 

Representative profile of Vamont clay, 0 to 1 percent 
slopes, in the center of a microdepression, in timber, from 
the intersection of Crosby Road and Farm Road 2100 in 
Crosby, 1.35 miles north along Farm Road 2100 to its in- 
tersection with pipeline, 1,800 fect west along the 
pipeline, and 50 feet north: 


A1l—0 to 8 inches; very dark grayish brown (10YR 3/2) clay, dark gray- 
ish brown (10YR 4/2) dry; few fine faint mottles of gray; weak fine 
angular and granular structure; hard, firm, very sticky and plastic; 
common fine roots and worm casts; medium acid; clear wavy boun- 
dary. 

ACI—8 to 24 inches, prominently and coarsely mottled yellowish brown 
(10YR 5/4, 5/6, and 5/8) and gray (10YR 5/1) clay, brownish yellow 
(10YR 6/6, 6/8) and gray (10YR 6/1) dry; few fine distinet strong 
brown mottles; moderate fine subangular blocky structure; some 
black charcoal masses; very hard, firm, very sticky and plastic; few 
fine and coarse woody roots; few intersecting slickensides at a 
depth of 15 inches; few black concretions 3 millimeters in diameter; 
few worm casts; strongly acid; clear wavy boundary. 

AC2—24 to 48 inches; grayish brown (10YR 5/2) clay, light brownish 
gray (10YR 6/2) dry; few fine distinct yellowish brown and 
brownish yellow mottles; moderate fine and medium angular blocky 
structure; very hard, very firm, very sticky and plastic; few fine 


and medium woody roots; common intersecting slickensides; few 
black concretions 3 millimeters in diameter; strongly acid; clear 
wavy boundary. 

AC3—48 to 70 inches; grayish brown (LOYR 5/2) elay, light brownish 
gray (LOYR 6/2) dry; common fine distinct yellowish brown mottles 
and few fine faint grayish brown mottles; common intersecting 
slickensides parting to moderate medium blocky structure; very 
hard, very firm, very sticky and plastic; few fine roots and pores; 
shiny pressure faces; medium acid; clear wavy boundary. 

C—70 to 94 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry; few 
fine distinct brownish yellow mottles and few fine prominent yel- 
lowish red mottles; coarse intersecting slickensides parting to weak 
medium angular blocky structure; very hard, very firm, very sticky 
and plastic; few fine roots; slightly acid. 


Undisturbed areas have gilgai microrelief. The knolls are 6 to 15 
inches higher than the depressions. Intersecting slickensides and wedge- 
shaped parallelepipeds begin at a depth of 8 to 25 inches. The A horizon 
is 2 to 9 inches thick. It is very dark gray, very dark grayish brown, 
dark grayish brown, or brown. It is very strongly acid through neutral. 
The AC horizon is yellowish brown, brownish yellow, light olive brown, 
grayish brown, or yellowish red. It has mottles of gray or strong brown. 
It is strongly acid through neutral. The C horizon is light gray, gray, or 
grayish brown. It has mottles of brownish yellow, yellowish red, yel- 
lowish brown, olive brown, or strong brown. It is medium acid through 
mildly alkaline and is calcareous in some places. A few calcium car- 
bonate concretions up to 2 inches in diameter are in the C horizon in 
some places. 


Voss series 


The Voss series consists of nearly level to gently slop- 
ing sandy soils. These soils occupy low terraces, flood 
plains, and sandbars along the major streams and their 
tributaries. They formed in deep sandy alluvial sediments 
and have no stratification of fine material (fig. 17). 

These soils flood one or more times each year. They are 
saturated for a few days, mainly during the cool months. 
A water table is static at a depth of 2 to 5 feet for 6 to 10 
months and is seldom at a depth of more than 7 feet. 
These soils are moderately well drained to somewhat 
poorly drained. Surface runoff is slow, and permeability is 
rapid. Internal drainage is impeded by the shallow 
seasonal water table. The available water capacity is very 
low. 

These soils are used mostly for woodland grazing and 
timber production. 

Representative profile of Voss sand, in timber, from 
the intersection of U.S. Highway 90 and Magnolia 
Gardens Road in Sheldon, 3.53 miles northeast along Mag- 
nolia Gardens Road and 100 feet west: 


A1l—0 to 5 inches; very dark grayish brown (10YR 3/2) sand, dark gray- 
ish brown (10YR 4/2) dry; single grained; loose; common fine roots; 
common fine particles of decomposing organic matter; medium acid; 
abrupt smooth boundary. 

C1—5 to 30 inches; light gray (10YR 7/2) uncoated sand, light gray dry; 
single grained; loose; few fine roots; few quartz pebbles as much as 
10 millimeters in diameter; slightly acid; gradual smooth boundary. 

C2—30 to 70 inches; light gray (10YR 7/2) sand, light gray dry; single 
grained; finer grained than C1 horizon; loose; few quartz pebbles as 
much as 10 millimeters in diameter; saturated; neutral. 


Reaction is medium acid through neutral. Texture is sand or fine sand. 
Quartz pebbles less than 1/2 inch in diameter make up less than 2 per- 
cent of the soil. The Al horizon is very dark gray, very dark grayish 
brown, dark gray, dark grayish brown, or grayish brown. The C horizon 
is light brownish gray, light gray, white, pale brown, or very pale brown. 
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Wockley series 


The Wockley series consists of deep, acid, nearly level, 
loamy soils on prairies. Pine and hardwoods have en- 
croached in some areas. These soils have loamy upper 
layers and more clayey lower layers that have gray mot- 
tles and that are more than 5 percent plinthite (fig. 18). 
These soils formed in thick, loamy, unconsolidated sedi- 
ments of marine origin. 

These soils are somewhat poorly drained. Surface ru- 
noff is slow. Permeability is moderately slow, and the 
available water capacity is medium. 

These soils are used mainly for rice and improved 
pasture. Some are in urban use. 

Representative profile of Wockley fine sandy loam, in 
pasture, from the intersection of Hegar Road and US. 
Highway 290 in Hockley, 4 miles southeast along US. 
Highway 290, 1 mile north on Bauer Road, and 30 feet 
west: 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) fine sandy loam, 
grayish brown (10YR 5/2) dry; few mottles of fine faint strong 
brown; weak fine granular structure; slightly hard, friable; common 
fine roots; common fine pores; strongly acid; clear wavy boundary. 

A2—7 to 22 inches; brown (10YR 5/3) fine sandy loam, pale brown 
(10YR 6/3) dry; few fine faint mottles of strong brown; weak fine 
subangular blocky structure parting to weak fine granular; slightly 
hard, friable; few fine roots; common fine pores; few iron oxide 
concretions generally less than 5 millimeters in diameter; medium 
acid; gradual wavy boundary. 

B21t—22 to 33 inches; brown (IOYR 5/3) sandy clay loam, very pale 
brown (10YR 7/3) dry; common fine and medium distinct mottles of 
yellowish brown (10YR 5/6) and red (25YR 4/8) and common fine 
and medium mottles of faint light brownish gray (OYR 6/2); weak 
coarse prismatic structure parting to weak fine and medium suban- 
gular blocky; hard, firm; few patchy clay films; common iron oxide 
coneretions generally less than 1 centimeter in diameter; centers of 
red mottles are plinthite and make up 2 to 5 percent of the volume; 
strongly acid; gradual wavy boundary. 

B22t—33 to 60 inches; light brownish gray (10YR 6/2) sandy clay loam, 
light gray (OYR 7/2) dry; many medium and coarse disinct mottles 
of yellowish brown (1OYR 5/6) and red (2.5YR 4/8); weak coarse 
prismatic structure parting to moderate medium subangular blocky 
structure; very hard, firm; patehy clay films on surfaces of peds; 
common iron oxide concretions generally less than I centimeter in 
diameter; centers of red mottles are plinthite and make up 12 per- 
cent of the volume; medium acid. 


The A horizon is 13 to 30 inches thick. It is slightly acid through 
strongly acid. The Ap horizon is very dark grayish brown, dark grayish 
brown, grayish brown, dark brown, brown, or pale brown, Where values 
are 3.5 or lower, the horizon is less than 7 inches thick. The A2 horizon 
is dark grayish brown, grayish brown, brown, pale brown, or yellowish 
brown. The B21t horizon is brown, pale brown, or yellowish brown. It 
has common mottles of gray, grayish brown, light brownish gray, red, 
yellowish red, brown, or strong brown, The B21t horizon is loam, sandy 
clay loam, or clay loam and is medium acid Lo very strongly acid. The 
B22t horizon is pray, grayish brown, light brownish gray, or light gray. 
Mottles are yellowish brown, brownish yellow, strong brown, red, or 
dark ved. The B22t horizon is sandy clay loam or clay loam. It is slightly 
acid to strongly acid. Plinthite makes up 5 to 15 percent by volume of 
this horizon. 


Classification 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 


Readers interested in further details about the system 
should refer to the “Unedited Text of the National 
Cooperative Soil Survey,” which is available at the SCS 
State Office, Temple, Texas. 

The system of classification has six categories. 
Beginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the basis for classification is the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 20 the soils of the 
survey area are classified according to the system. 
Classes of the system are briefly discussed in the follow- 
ing paragraphs. 

ORDER. Ten soil orders are recognized. The properties 
used to differentiate among orders are those that reflect 
the kind and degree of dominant soil-forming processes 
that have taken place. Each order is identified by a word 
ending in sol. An example is Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and that are important to plant growth or that were 
selected to reflect the most important variables within 
the orders. The last syllable in the name of a suborder in- 
dicates the order. An example is Aquoll—Aqu, meaning 
water, plus oll, from Mollisol. 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. The 
name of a great group ends with the name of a suborder. 
A prefix added to the name suggests something about the 
properties of the soil. An example is Haplaquolls—Hapl, 
meaning simple horizons, plus aqzoll, the suborder of 
Mollisols that have an aquic moisture regime. 

SUBGROUP. Each great group is divided into three 
subgroups: The central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades 
that have some properties that are representative of the 
great groups but do not indicate transitions to any other 
known kind of soil. The names of subgroups are derived 
by placing one or more adjectives before the name of the 
great group. The adjective Typic is used for the subgroup 
that is thought to typify the great group. An example is 
Typic Haplaquolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the root zone, consistence, 
moisture equivalent, soil slope, and permanent cracks. A 
family name consists of the name of a subgroup and a se- 


HARRIS COUNTY, TEXAS 59 


ries of adjectives. The adjectives are the class names for 
the soil properties used as family differentiae, An exam- 
ple is fine, montmorillonitie, thermic, Typic Haplaquolls. 

SERIES. The series consists of a group of soils that 
formed in a particular kind of parent material and have 
horizons that, except for the texture of the surface layer, 
are similar in differentiating characteristics and in ar- 
rangement in the soil profile. Among these characteristics 
are color, texture, structure, reaction, consistence, and 
mineral and chemical composition. An example is the Har- 
ris series. 


Formation of the Soils 


This section discusses the factors of soil formation, re- 
lates them to the formation of soils in the survey area, 
and explains the processes of soil formation. 


Factors of Soil Formation 


The characteristics of the soil at any given point are 
determined by the physical and mineral composition of 
the parent material; the climate under which the parent 
material accumulated and has existed since accumulation; 
the plant and animal life on and in the soil; the relief, or 
lay of the land; and the length of time the forces of soil 
formation have acted on the soil material. All five of 
these factors influence the present characteristics of 
every soil, but the significance of each factor varies from 
one place to another. In one area one factor may 
dominate the formation of a soil, and in another area a 
different factor may be more important. 

The interrelationship among these five factors is com- 
plex, and the effects of any one factor cannot be isolated 
and completely evaluated. It is convenient to discuss each 
factor separately, however, and to indicate the probable 
effects of each. 


Parent Material 


Parent material is the unconsolidated mass from which 
a soil forms. It determines the chemical and mineral com- 
position of the soil. In Harris County the parent material 
consists of unconsolidated sediment of Holocene, 
Pleistocene, and Pliocene age. In general, the soils are 
scdimentary and consist of material that has been 
deposited by water. In some areas, terrace or beach 
deposits of noncalcareous unconsolidated material range 
from sand to clay. Some of the soils on the prairie 
developed from calcareous clayey sediment. 

The Voss soils formed in thiek beds of sand. These soils 
consist of highly resistant quartz sand and lack clay-en- 
riched horizons. Hockley and Segno soils developed in 
loamy deposits. These soils have clay-enriched horizons 
that contain concentrations of iron oxide; water move- 
ment in these soils is moderate. Lake Charles soils 
developed in calcareous clayey deposits. The clayey 
material has retarded the movement of water and air, and 


the resulting soils lack clay-enriched horizons and have 
free carbonates in the lower layers. 


Climate 


The climate of Harris County is humid—warm and 
moist—and is presumed to be similar to the climate exist- 
ing when the soils were formed. The dominant influence 
of climate in soil development in the county has been the 
amount and distribution of precipitation. The moderate 
amount of rainfall has promoted moderately rapid soil 
development. Climate is uniform throughout the county, 
although its effect is modified locally by runoff. In Harris 
County, the differences between soils are not attributed 
to climate. 


Plant and Animal Life 


In Harris County, plants, insects, micro-organisms, 
earthworms, crayfish, and other forms of living organisms 
have contributed to the development of the soils. Gains in 
organic matter and nitrogen in the soil, gains or losses in 
plant nutrients, and changes in strueture and porosity are 
some of the changes caused by plant and animal life. 

Vegetation, dominantly tall and midgrasses, has af- 
fected soil formation in Harris County more than other 
living organisms. The climax vegetation contributed 
significantly toward the accumulation of organic matter 
and the darkening of the surface layer in such soils as 
Addicks, Bernard, and Lake Charles. In some areas 
because of timber vegetation, the soils, such as the Boy 
and Kenney soils, are generally low in organic matter. 


Relief 


Relief or topography affects soil formation through its 
effect on drainage, erosion, plant cover, and soil tempera- 
ture. 

In Harris County the degree of profile development de- 
pends mainly on the amount of moisture in the soil. The 
soils that receive excess water, such as the Gessner and 
Ozan soils in depressions, have developed gleyed charac- 
teristics. Because the soils are poorly drained and have 
wet characteristics, degraded horizonation is evident. 
Soils on more sloping areas, such as the Hockley and 
Segno soils, exhibit characteristics of better drained soils, 
which have distinct horizonation throughout. Nearly level 
soils on the uplands, such as the Bernard soils and Katy 
soils, have a well developed profile. These nearly level 
areas are very resistant to geological erosion, so soil 
development proceeds normally, 

Plant cover is thinner in many of the more sloping 
areas. This increases the risk of erosion and retards soil 
formation. 


Time 


The length of time that the soil-forming factors have 
acted on the parent material determines, to a large 
degree, the characteristics of the soil. This applies mainly 
to soils that are in favorable positions for soil develop- 
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ment. In Harris County, Nahatche and Hatliff soils show 
little soil development. Soils that have been acted upon 
for a long time by soil-forming processes show greater 
development and are deeper. Examples are Hockley soils 
and Segno soils. 


Processes of Soil Horizon Differentiation 


Several processes were involved in the formation of 
horizons in the soils of Harris County: accumulation of or- 
ganic matter, leaching of calcium carbonates and bases, 
reduction and transfer of iron, and formation and translo- 
cation of silicate clay minerals. In most soils, more than 
one of these processes have been active in the develop- 
ment of horizons. 

Accumulation of organic matter in the upper part of a 
profile helps form an Al horizon. The soils of Harris 
County range from low to medium in organic matter. The 
Addicks soils have a medium amount of organic matter in 
the Al horizon. 

Leaching of calcium carbonates and bases has occured 
in Bernard soils and Lake Charles soils. Some leaching 
has occured in Addicks soils; these soils do not have free 
lime in the upper 16 to 29 inches. 

Reduction and transfer of iron, a process called gleying, 
is evident in the poorly drained soils of the county. The 
gray color in the subsoil indicates reduction and loss of 
iron. Some horizons have pale yellow to brown mottles 
and concretions, indicating a segregation of iron. The 
Ozan soils, for example, are poorly drained, are gray, and 
are mottled in the lower horizons. 

In Katy soils, there has been some translocation of clay 
minerals, which has contributed to horizon development. 
The B2t horizons have an accumulation of clay (clay films) 
in pores and on ped surfaces. Katy soils were probably 
leached of carbonates and soluble salts before the translo- 
cation of silicate clay took place. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds.-Clods are aggregates produced by tillage or logging. 

Alkali (sodie) soil. A soil having so high a degree of alkalinity (pH 8.5 
or higher), or so high a percentage of exchangeable sodium (15 per- 
cent or more of the total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically associated in a charac- 
teristic repeating pattern and defined and delineated as a single 
mapping unit. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 


Tuches 


Very low .... 


Calearcous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
pereent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or ining pores or root channels. Synonyms: clay coat, clay 
skin. 

Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when dry 
and plastic or stiff when wet. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load, 
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Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable——When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.— Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af- 
fected. They commonly have a slewly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 


within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytie crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologic agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Excess alkali. Excess exchangeable sodium. The resulting poor physical 
properties restrict the growth of plants. 

Excess fines, Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Excess salts. Excess water soluble salts. Excessive salts restrict the 
growth of most plants. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Genesis, soil. The mode of origin of the soil. Refers especially to the 
processes or soil-forming factors responsible for the formation of 
the solun, or true soil, from the unconsolidated parent material. 

Gilgai. Typically, the microrelief of Vertisols—clayey soils having a high 
coefficient of expansion and contraction with changes in moisture 
content. Commonly a succession of microbasins and microknolls in 
nearly level areas or of microvalleys and microridges parallel with 
the slope. 

Gleyed soil. A soil having one or more neutral gray horizons as a result 
of waterlogging and lack of oxygen. The term “gleyed” also 
designates gray horizons and horizons having yellow and gray mot- 
tles as a result of intermittent waterlogging. 

Hardpan. A hardened or cemented soil horizon, or layer. The soil 
material is sandy, loamy, or clayey and is cemented by iron oxide, 
silica, calcium carbonate, or other substance. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum the Roman numeral II precedes the 
letter C. 
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R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Humus. The well decomposed, more or less stable part of the organic 
matter in mineral soils. 

Hydrologic soil groups give the runoff potential from rainfall. Four 
major soil groups are used. The soils are classified on the basis of 
intake of water at the end of long duration storms occurring after 
prior wetting and opportunity for swelling, and without the protec- 
tive effects of vegetation. 

The major soil groups are: 

A. (Low runoff potential). Soils having high infiltration rates even 
when thoroughly wetted. These consist chiefly of deep, well to ex- 
cessively drained sands or gravels. These soils have a high rate of 
water transmission in that water readily passes through them. 

B. Soils having moderate infiltration rates when thoroughly wetted. 
These consist chiefly of moderately deep to deep, moderately well 
to well drained soils with moderately fine to moderately coarse tex- 
tures. These soils have a moderate rate of water transmission. 

C. Soils have slow infiltration rates when thoroughly wetted. These 
consist chiefly of soils with a layer that impedes downward move- 
ment of water or soils with moderately fine to fine texture. These 
soils have a slow rate of water transmission. 

D. (High runoff potenial). Soils having very slow infiltration rates 
when thoroughly wetted. These consist chiefly of clay soils with a 
high swelling potential, soils with a permanent high water table, 
soils with a claypan or clay layer at or near the surface, and shallow 
soils over nearly impervious material. These soils have a very slow 
rate of water transmission. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are— 

Border._Water is applied at the upper end of a strip in which the 
lateral flow of water is controlled by small earth ridges called 
border dikes, or borders. 

Basin.—Water is applied rapidly to nearly level plains surrounded 
by levees or dikes. 

Controlled flooding.—Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 
Corrugation.—Water is applied to small, closely spaced furrows or 
ditches in fields of close-growing crops or in orchards so that it 
flows in only one direction. 

Furrow.— Water is applied in small ditches made by cultivation im- 
plements. Furrows are used for tree and row crops. 
Sprinkler.—Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 

Subirrigation.—Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 

Wild flooding.— Water, released at high points, is allowed to flow 
onto an area without controlled distribution. 

Krotovina. An animal burrow in one soil horizon that has been filled 
with organic matter or material from another horizon. (Also spelled 
“erotovina”.) 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Low strength. Inadequate strength for supporting loads. 

Microrelief. Minor elevations and depressions on the surface. 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 
0.6 inch). 


Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of 1OYR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Noncalcareous. A soil that may or may not be alkaline but that does 
not contain enough free lime to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Parallelepipeds. A six-sided prism whose faces are parallelograms. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Percs slowly, The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the bases of differences in slope, stoniness, thickness, or some 
other characterisite that affects management. These differencees 
are too small to justify separate series. 

Piping. Moving water of subsurface tunnels or pipelike cavities in the 
soil. 

Pitting. Formation of pits as a result of the melting of ground ice after 
the removal of plant cover. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Plinthite. The sesquioxide-rich, humus-poor, highly weathered mixture 
of clay with quartz and other diluents that commonly appears as 
red mottles, usually in platy, polygonal, or reticulate patterns. 
Plinthite changes irreversibly to an ironstone hardpan or to irregu- 
lar aggregates on exposure to repeated wetting and drying, espe- 
cially if it is exposed also to heat from the sun. In a moist soil, 
plinthite can be cut with a spade, whereas ironstone cannot be cut 
but can be broken or shattered with a spade. Plinthite is one form 
of the material that has been called laterite. 

Plowpan. A compacted layer formed in the soil directly below the 
plowed layer. 

Poorly graded. Refers to soil material consisting mainly of particles of 
nearly the same size. Because there is little difference in size of the 
particles, density can be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen- 
sive to install. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


Extremely acid ......... 
Very strongly acid. 
Strongly acid 
Medium acid 
Slightly acid 
Neutral... 
Mildly alkaline ... 

Moderately alkaline. 
Strongly alkaline ...... 8.5 to 9.0 
Very strongly alkaline 0... 9.1 and higher 


Residuum (residual soil material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over disin- 
tegrating rock. 

Rooting depth. The soil is shallow over a layer that greatly restricts 
roots. 
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Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount that impairs 
growth of plants. A saline soil does not contain excess exchangeable 
sodium. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site based on the 
height of the dominant stand at an arbitrarily chosen age. For ex- 
ample, if the average height attained by dominant and codeminant 
trees in a fully stocked stand at the age of 50 years is 75 feet, the 
site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced by one mass slid- 
ing past another. In soils, slickensides may oceur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, prisms, and 
columns; and in swelling clayey soils, where there is marked change 
in moisture content. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from restricted permea- 
bility in the soil. 

Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.005 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for- 
mation are called horizons; those inherited from the parent material 
are called strata. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular 


or subangular), and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
sili, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Topsoil. (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill material. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Well graded. Refers to a soil or soi] material consisting of particles well 
distributed over a wide range in size or diameter. Such a soil nor- 
mally can be easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The moisture content of 
soil, on an ovendry basis, at which a plant (specifically sunflower) 
wilts so much that it does not recover when placed in a humid, dark 
chamber. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA 


Period of record 1931-70] 


[Data from Houston, elevation 96 feet. 
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TABLE 2.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
Map | ! i 
symbol} Soil name : Acres {Percent 
SIN pe td cee er es te oe ce ts ee 
i ! 1 
Ad iAddicks loam------..-~--------~--- =~ == -- = 3 eo ne oo en ne a ee en nn ene ee H 51,600 | 4.6 
Ak iAddicks-Urban land complex---------------------------------------- -- + 2 0 ee eee i 23,400 | 2.1 
Am iAldine very fine sandy loam--------------------------------------------+-~--------- { 21,600 } 1.9 
An jAldine-Urban land complex--------------------------------~-------------------+-----+-+- H 14,900 | 1.3 
Ap iAris fine sandy loam------------------------------ == - = ee ee ee ee ee { 14,800 } 1.3 
Ar iAris-Gessner complex--------------------------------------- +--+ 5 6 oe eee \ 25,900 | 2.3 
As tAris-Urban land complex--------------------------------------------~--~--~------------ ‘ 14,500 } 1.3 
AtB {Atasco fine sandy loam, 1 to 4 percent slopes---------~----------------------------+ I 10,400 | 0.9 
Ba iBeaumont clay------.~--~-------------------------------- +--+ oe eee H 31,500 } 2.8 
Be |Beaumont-Urban land complex--------~---~-----~----------------------------------------+ | 17,200 | 1.5 
Bd [Bernard clay loam----------2+--+-------- 3-22 nn on nn nn nnn nn oe ee eee eee ; 47,200 | 4,2 
Be {Bernard-Edna complex--------------4--4--45-2-- 22-22-25 ee ee eee ee : 24,400 | 2.2 
Bg |Bernard-Urban land complex--------~----------~------ +o ee en ee \ 54,200 |} 4.8 
Bn iBissonnet very fine sandy loam---------~---~-----~---+-~-~---------------------------- I 5,700 | 0.5 
Bo \Boy loamy fine sand-------------- 3 22 ea ee ee ne ee ee ee eee ee { 5,700 } 0.5 
Cd iClodine loam--------- 2-2-2 ee ee en en nn nn on nn en ne ee ee enn enn nee i 50,400 | 45 
Ce |Clodine-Urban land complex------------------------+-----+~------------------------- i 35,800 } 3.2 
Ed iEdna fine sandy loam---------------------------------------------------~-~~--------- : 4,400 | O.4 
Ge |Gessner loam--------.---+----+------------ - 5-5 ee ee ee ee | 83,400 } 7.4 
Gs iGeSSNer COMP] CX m--~ = nn nn nn ee ee nn en ee en en eee en i 16,900 | 1.5 
Gu iGessner-Urban land complex------------------------------+-----------------------++-+- | 20,900 | 1.8 
Ha PHAPriS Clay mann aa an a a a a ee ne nn ee ene ee i 1,700 | 0.1 
HE VHACT ft. loana<a<euGess oe See eee ee ec ect, el ee ee OB : 3,800 | 0.3 
HoA Hockley fine sandy loam, 0 to 1 pereent slopes------------------~----------------~--- t 6,400 | 0.6 
HoB {Hockley fine sandy loam, 1 to 4 percent slopes---~---------------------~---~~-~--------- H 9,400 | 0.8 
Is iIjam soils------~++4+-----~-- 2 -- + on nn nn nn nn ee ene ene i 7,400 | 0.6 
Ka TRAMAR VOLEY settee wd eimie ce wile Miah Wn eel eel ee lenin hie nin ented n wk eds kane ee ae i 3,100 | 0.3 
Kf iKaty fine sandy loam---------------------------------------------- - 5 eee ' 65,500 } 5.8 
Kn iKenney loamy fine sand----~-------~-----~----------------~-+---~---------------------- i 8,400 | 0.7 
Ku iKenney-Urban land complex----------------------------------------- - +--+ +e 5 | 1,200 | 0.1 
LeA tLake Charles clay, 0 to 1 percent slopes--------------------~-----~-~-~------------- | 87,200 | 7.7 
LeB {Lake Charles clay, 1 to 3 percent slopes----~------------~-~.-.+~~------------------- | 1,900 | 0.2 
Lu {Lake Charles-Urban land complex--------------------------------------------~+--+-+--- ; 55,200 | 4.9 
Md iMidland silty clay loam-------~--------~----~------------------~---+------+------------- i 88,100 } 7.8 
Mu tMidland-Urban land complex----------------------------------------------+---------- i 8,200 } 0.7 
Na (NanAUONe [OaNedew epee nee meee Khe wee ESR Ke eb eee se eee ae eee eee eee ee : 6,300 | 0.6 
Oa iOzan loam------~-------------.-..~-~~~--.----------------- = -- - =~ 5 ee oe ! 20,200 | 1.8 
On \Ozan-Urban land complexs-----cssec ccs onsen nesses ede ce eee nen owes eee ccecosee ' 500 | (1) 
SeA iSegno fine sandy loam, 0 to 1 percent slopes------~---~--------~-----0------------- H 9,800 | 0.9 
SeB |Segno fine sandy loam, 1 to 3 percent slopes--------------------------------------- \ 7,000 | 0.6 
Ur iUrban land--+---------~--...~-----=-----------------=------------------------- -- = eee ! 1,400 | 0.1 
VaA iVamont clay, O to 1 percent slopes----~--~-------------------~------+-~--- ++ 2-52 =e | 3,400 | 0.3 
VaB iVamont clay, 1 to 4 percent slopes------------------------------------------------- : 21,200 |} 1.9 
Vn ;Vamont-Urban land complex--------------~---~----------~-------------~--+-~-------------- ! 4,500 | 0.4 
Vo IWOSS: Sande-sata asus ss Soa ces Soe hee toot s ce Se oe See eee eee ses e seca oe ses ! 4,300 | o.4 
Vs (VOSS SOL Ss so-e+ Uo oe cee cee eR See oS ee ees so ek eee eee e ose le coe ceees H 700 | 0.1 
Wo |}Woeckley fine sandy loam-------~-------~---~-----~---+----+--+---------------------------+ 1 97,800 } 8.7 
Wy \Wockley-Urban land complex---------- 2-4-4525 so ee a en on ne ee eee { 2,800 | 0.2 
H Wet Sr wa se atdn atu ee wnin Sen Ree ene e Sa ceeh ooe eee ee ee cen ekeee ewe wet eeeoce { 27,400 | 2.4 
1 ' ' 
1 (SSeS sS==<> Ls 
! Total 22 Says sso So sose ee sees ee Sooo e Sek Ses stole se Sele See eee set ' 1,129,600 | 100.0 
a a Te ae IE Ee ee eT OP, Se ee as eee eee eee ters 


ILess than 0.1 percent. 
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TABLE 3.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


f { ' I i 1 Common “Improved 
Soil name and I Corn ' Cotton Lint {Grain sorghum; Rice | Soybeans jbermudagrass |bermudagrass 
map symbol i I { i I H H 
o cha tls oe date Seto Gccadls Git Sosa he Neat Ea wh oan ee arse AUG ho ie che dae Sea A ee os ae ee 
pe BU tA a Ea Bu ee AUT 
Segno: t { { | | I I 
S@A-----~-----------2---- H 7 4 500 | 65 -- J 25) 4 7.0 | 11.0 
t 1 1 1 ! ' ' 
1 1 i 1 ' i) ! 
SeB~------~----------~~--- 70 | 500 | 60 | meok a seer ae 1 
1 ' , 1 1 1 i 
if ! 1 1 1 i) 1) 
Urban land: H H H | H H i 
Ur. H ' H H i H ! 
1 t ! { i) 1 i} 
i) 1 ' | ' i) ' 
Vamont I I I I H H H 
Valaventselolosee le oS H 60 !} ne | 7 | 120 | 30 4 6.0 | 10.0 
t ' ' 1 1 1 t 
1 i) i) i i] ‘ ' 
VaB-~----~---~----~~------ I 50 | wee i 5 ol --- | 2 I 6.0 | 8.0 
{ H | ! t H H 
ee ! ese! aga =)! sas, 4} eee oi ssa sent pn 
t ' 1 1 i t 
t ' i 1 i} I 
Voss: ' I i ' { I 
! 1 1 1 ' i) 
i 1 ‘ ‘ ' i) 
' i} 1 t 1 ' 
i, ! i] 1 if f) 
1 ' ! f 1 i} 
I ‘ i U i) ! 
{ ' t t ' 1 
i) ' t t 1 1 
t t ‘ 1 1 t 
' ! i} i t ' 
' t 1 i 1 1 
1 ‘ I i if 1 
i) 1 ' i] i) ' 
I i] ' i) ! 1 
1 1 ' 1 ' 1 
i i) i i) i ‘ 
{ | 


TAnimal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five 
Supe) or five goats) for a period of 30 days. 
‘This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition 
and behavior of the soils. 
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TABLE 4.--RANGE PRODUCTIVITY AND COMPOSITION 


{Soils not Listed are not in range sites; such soils can be used for grazing if grass cover is established] 


(Pobent hal production} 


{Other trees------------------ ! 
| 
c t 


t | ' 
Soil name and { Range site name i Dry | Common olant name |Compo- 
map symbol Kind of year {weight | i sition 
eres oe ee ee ae ee ee ee Mies Ni ne RPA TFT ie = 
I ! rLos/aci | Pet 
i i i i 1 
Addicks: i t I I { 
Ad ---------------- tLoamy prairie~---------.----- iFavorable + 8,500jLittle bluestem-------------- I 50 
iNormal | 6,500] indiangrass------------------ ! 10 
i }Unfavorable | 5,000}Switchgrass-------4--+-------) 10 
i H | ‘Eastern samagras$q----------- 1 10 
' i ' |Big bluestem---------+------+- i 5 
' I i {Other perennial grasses------|} 10 
i i ; ;Other perennial forbs-------- ' 5 
1, J J ' 1 
' I 1 t t 
Aris: ! i I i i 
Ap, |Are----------- |Loamy prairiea-—------ awann---~! Favorable ) 8,500!Little bluestem----~--- wean! 45 
i iNormal | 6,500} Indiangrass~+~-~-------------- ' 10 
H {Unfavorable {| 5,000;H#astern gamacrass i 10 
i i ! | Swi tcherassqeene ene en nnn wn ann | 10 
i t [Big bluestem----~---------- nao 5 
i ' ' {Brownseed paspalum----------- 1 5 
t ! ! | Unknowns---~--------~--------} 5 
i ' t |Other perennial forbs------- =| 10 
i t ' i t 
Beaumont: i ! i ‘ ' 
Banna aww nnn nnn nnn | Blackland -ann-2-e eee enn =n | Favorable ' 9,500;Little bluestemeqwewan nn ewne| 55 
i tWormat | 7,500} Indiangrass----+----- ein clad! 10 
i iUnfavorable | 6,500:Eastern samagrass------------ H 10 
i i | Switchgrass+-+--------------- i 10 
i ' ' (Big bluestems-—--2-2-2------=} 5 
i ' t :Brownseed paspalum----------- ' 3 
i } H |Florida paspalun-------------} 3 
i ! i iKnotroot bristlegrass------=-| 1 
i ' t iSilver bluestem-------------+} 1 
i i |Othar trees------------------ ! 3 
i ' ' ' ! 
Bernard: H ! H ' : 
Bd, | B@e----------}Blackland -------------------- 'Favorable ! 9,000!Little bluestem-------------- ! 50 
i jNormal 1 7,000} Indiangrass---0+2+-+2--------} 10 
' (Unfavorable | 6,500;fastern samagrass----------- at 10 
i } i 1Big bluestem-----------------) 5 
t i i Switchgrass-~~--~-~----------- | 5 
i i I iPlorida paspalume----se<-e-<4} 2 
' ' lVirginia wildrye---------- ---! 2 
i 1 ' |Brownseed paspalum----------- \ 1 
i i H [Other perennial grasslikes---! 5 
i t t +Other perennial forbs----+----} 5 
i i | Unknowns--~+-+--+-------------- ! 5 
i t t i H 
Clodine: | ! ' 1 
Cd a ce ee ew wee | LOW LAN 4 eee eee eee ---|Favorable 1 9,000}Switchgrass~-----------+----- H 20 
iNormal | 8,000{Eastern samagrass-~~~-------- ! 15 
i tUnfavorable | 7,000}Maidencang------neneerceceue -} 15 
i H ! ‘Little bluestem-=------ wee we ! 10 
i ' t lorida paspalum------------~ ' 10 
' I | Panicume---------------- sense} 10 
i ' { tIndiangrass---------------- Si 5 
t ' t [Big blLuesteme------ Sescn sucess)! 5 
' ! 1Other perennial grasslikes---} 10 
' i i i i 
Edna: ! \ ' : 
Ed----- wen w ene --|Claypan prairie-+------- «----{Favorable | 8,000;Little bluestem----~----~----- i 60 
‘ iNormal | 6,000} Indiangrass---<-+---2--------} 15 
' {Unfavorable { 5,000}Brownseed paspalume---------~<] 10 
' 1 i iFlorida paspalun------------- i 5 
i H H Other perennial grasses------ i 4 
i I i {Other perennial forbs-------- i 3 
' lOther annual forbs----------- i 2 
i H i 1 1 
i I i 


See footnotes at end of table. 
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i 
i 
i 
i 
i 
‘ 
' 
1 
i 
i 
1 
‘ 
' 
i 
t 
4 
i 
i 
i} 


Soil name and 
map symbol 


Gessner: 
Ge, 1Gs----------- 


Harris: 


Hockley: 
HoA, HoB---------- 


See footnotes at 


| 
| 
| 


ne en Ho a nn en ee ee ee He en ep ne 


SOIL SURVEY 


TABLE 4,.-~RANGE PRODUCTIVITY AND COMPOSITION--Continued 


Range site name 


Lowland--- 


Salt marsh 


Loamy prai 


pig------<-cef+-2--- 


Salty prairie---------------- 


Loamy prai 


Sandy prat 


rie--<------------- i 


PLeaw0.-- eee eee eee 


end of table. 


| 
| 


wor) 
Oi 
ety 
@ | 
itt 


------p----- 


\PFavorable 
{Normal 
{Unfavorable 


{Favorable 
tNormal 
|\Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
!Normal 
{Unfavorable 


{Normal 


{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


i 
9,000{Switchgrass-~----- 
8,000!Maidencane-~------ 
7,000jEastern gamagrass- 

{Little bluestem--- 

|Indiangrass------- 

! Paspalum---------~ 


L 

14,000iMarshhay cordgrass 

11,000{Seashore saltgrass 

8,000!Seashore paspalum- 
‘Common reed------- 
'Olney bulrush----- 
‘Saltmarsh bulrush- 
{Slim aster-------- 
'Sumpweed-+-------~- 
tHairypod cowpea--- 
'Bushysea oxeye---- 


8,500{Little bluestem--~ 
6,000! Indiangrass------- 
5,000!Brownseed paspalum 
{Big bluestem~----- 
‘Florida paspalum-- 
{Other shrubs------ 
{Other perennial fo 


L 
10,000!Gulf cordgrass---- 
8,500!Marshhay cordgrass 
7,000{Common reed---~----~ 
|{Switchgrass-~--~--~-- 
‘Little bluestem--- 


t 
emer hence ce ne nna en en a em a Am 
\ 
{ 
! 
t 
t 


rbs-------- 


'Knotroot bristlegrass~-------- 


‘Other annual forbs 


‘Other perennial grasslikes--- 


8,500{Little bluestem--- 
6,500! Indiangrass-----~--- 


5,000! Switchgrass----~--- 


tEastern gamagrass-~ 


!Big bluestem------ : 


‘Other trees------- 
‘Other perennial fo 


L 
8,500!Little bluestem--~- 
6,000:Crinkleawn-------- 


5,000! Indiangrass--~---- 


'Brownseed paspalum 
{Pan-American balsa 
‘Gulf muhly-------- 


ebs------+-- i 


mscale----- 


tFringeleaf paspalum---------- 


'Other perennial fo 


rbS---<---- 


‘Other perennial grasses----~- 
! 


Pera PFPEEADN 


Ul UT ND MO U1 UI 


vw 
o 


= “aoa 
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TABLE 4.+-RANGE PRODUCTIVITY AND COMPOSITION--Continued 


Soil name and 
map symbol 


Range site name 


Kind of year 


a 
i : 
‘ 
i 
i 
‘ 
a 
H : 
i 
i 
i 
i 
i 
i 
‘ 
‘ 
i 


Lake Charles: 


1 
i 
t 
LeA, LeB---------- i Blackland«---------.--------- iFavorable ! 
tNormal { 8,000! Indiangrass----~--~~--------- ! 10 
i {Unfavorable { 6,500! Eastern gamagrass---~~~~------ : 5 
{ t | Switchgrass~--~--------------- ! 5 
t l [Big bluestem----------------- ! 5 
! H {Brownseed paspalum-~--------- ! 5 
t { !Florida paspalum------------- q 3 
{ {Texas wintergrass------------ ! > 
I ! | Unknowns~-------------------- ' 10 
t ! 1Other perennial forbs-------- 5 
1 t ! t 
t { \ i i 
Midland: { ' 
Md +~-~---~----------- {Blackland-~-~-~--------------- {Favorable ! 9,000!Little bluestem--------..~--- H 50 
iNormal i 7,000] Indiangrass------------------ ! 10 
t (Unfavorable | 6,500!Eastern gamagrass------------ ! 10 
!Switchgrass-~----------------- } 5 
! iBig bluestem-~-------~+------- | 5 
i I [Florida paspalum------------- ! 2 
{ { !Brownseed paspalum----------- ! 2 
t [Silver bluestem-----------.-- i 1 
! ! t {Other perennial forbs-------- ! 5 
1 ! {Unknowns--------------------- 10 
t t ' i) 
if i t t t 
Wockley: { ! ! | 
Wo-~-------------- tLoamy prairie---------------- {Favorable { 8,500iLittle bluestem--.~-------~--- i 45 
(Normal | 7,000] Indiangrass-~---------------- ' 10 
! iUnfavorable { 5,500!Eastern gamagrass-------+~---- i 10 
{ t !Switchgrass-------.-------4.- ! 10 
i t !Big bluestem----------.------ q 5 
t { |Brownseed paspalum----------- ! 5 
i t 'Florida paspalum------------- { 5 
I t (Other perennial grasslikes---|} 5 
! I |Other trees-~---------------- ! 5 
Se Sete he MS Soe Sh rte een tal ml he ae eth one se ess leer Bots PN go ee! 


Ivhis mapping unit is made up of two or more dominant soils. See mapping unit description for the composition 
and behavior of the soils. 
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TABLE 5.--WOODLAND UNDERSTORY VEGETATION 


[Only the soils suitable for production of commercial trees are listed in this table] 


t 
¢ a ' 4 
Soil name and { | t Common plant name { Composition 
map symbol i Kind of year | Dry weight | \ 
se ed hohe oth cng na Sd 2a kta cate ord ok eh mete a on Ness Be PO ee aoa Mele eee anata ee ewe pee 
f i Lbfsacre 3 ' Pot 
Aldine: | | i ! 
Am, lAn----------~- iPavorable ! 2,750 \Little bluestem-----------------~----------- 20 
{Normal { 2,000 'Beaked panicum----------------------------- H 15 
| Unfavorable ' 1,500 \Longleaf uniolaw-----=---------------- socsis j 10 
i | Purpletop-=--- === 9-9-2 ne enn een ' 5 
' i 'Brownseed paspalum-----------------~------- ‘ 5 
: ‘Yellow indiangrass------------------------- | 5 
' 1 ‘Other trees----------------+--------------- | 20 
{ I ‘Other perennial grasslikes----------------- ! 10 
' | ‘Other perennial forbs---------------------- ' 10 
1 t ' 1 
i i) ' 1 
Aris: i \ | } 
Ap, tar, tAs------ |Favorable H 2,750 |Beaked panicum----------------------------- ' 15 
i Normal i 2,000 \Virginia wildrye-~------+~-------+---------- | 15 
{Unfavorable ' 1,500 'Pinehill bluestem--------------------+------ H 15 
i I | CarpetgraSs-------------+--------=-----+~2-- ' 10 
1 1 'Giant cane------------~--~--------+---------- ! 5 
' i ‘Other perennial grasslikes~---------------- 1 15 
i ' lOther trees------<=------------ 9+ ------ === ' 15 
i H ! Unknowns ----------=------24---- 22 ene nnn nee 1 10 
1 1 1 f) 
1 ! 1 i 
Atasco 4 i \ \ 
AtBew-----4------- |Favorable { 2,500 ‘Little bluestem----~+---------<------~------- t 20 
iNormal I 1,500 'Beaked panicum---------------------+-------- 1 15 
; Unfavorable i 1,000 ‘Longleaf uniola--------------------~-------- ' 10 
' ' 'Yellow indiangrass--~----~~----------------- ' 5 
i | Purpletop------~----------+---------------- ' 5 
\Brownseed paspalum------------------------- \ 5 
' 'Other trees------------- +922 -- 2-22-22 - HH \ 20 
' ‘Other perennial grasslikes----------------- ! 10 
} 'Other perennial forbs---------------------- | 10 
q 1 1 ! 
i} I 1 t 
Beaumont: | ! ! ' 
Ba, |Bo--~-~------- |Pavorable 3,000 ‘Little bluestem---+-----------24-+--44-+2- 2h 
}Normal I 2,000 'Rustyseed paspalum----------~-------------- | 10 
| Unfavorable H 1,500 \Virginia wildrye-------~------------------- } 10 
' ! ‘ IndiangraS8------------~-=----------------- ! 5 
| ‘Brownseed paspalum--~~---~--------~--------- ' 5 
i t | Switchgrass-~-------------~--+~------------- ' 2 
' \ ‘American beautyberry-----------<-=---------- \ 2 
‘Eastern gamagraSS--------=----------------- 1 
I ' ! Yaupon~----------------- 2-2 = ee ene - { 1 
: ' | Greenbrier--------------------------------- \ 1 
i H ‘Florida paspalum------------------------+--- \ 1 
{ ‘Other trees------------------4------------- 38 
1 ! t i 
t 1 1 Hl 
Bernard: { ! H 
Bd, Be, 'Bg----~- |Favorable 3,000 ieettre: Piudstéem--ssseeoses secu lees ente ees 20 
{Normal ' 2,000 \Virginia wildrye--------------------------- ' 10 
|Unfavorable H 1,500 | Indiangrass-------~--------~----------------- f 5 
{ H ‘Big bluestem-------------~----------------- | 5 
{ 'Plorida paspalum----~--- ------------------- 5 
t { 'Brownseed paspalum------------------------- \ 5 
i H 'Other perennial grasslikes-~--------------- \ 20 
i H 'Other treeS------9--- <= enone ee enn nee \ 15 
y I | UnknowWnS---=-=--- 2005-29 en en enna ee ! 10 
y 'Other perennial forbs--~-~-~---------------- 1 5 
' ' ! ! 
' ' ' i 
See footnotes at end of table. 
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TABLE 5.--WOODLAND UNDERSTORY VEGETATION--Continued 


' 
, 
Soil name and H 
! 
i) 


map symbol Kind of year 
oe oe oe Sie ee Se ae a 
Bissonnet: { 
Bn----------2+-24-- {Favorable 
\Normal 
Unfavorable 
1 
I 
i) 
t 
! 
t 
i) 
t 
! 
i 
! 
' 
' 
Boy H 
Bow-~--+-----+----- iFavorable 
;Normal 
|Unfavorable 
! 
i 
' 
i} 
1 
i} 
I 
t 
, 
i 
1 
Clodine ! 
Cd; “MWews-osocseee iFavorable 
{Normal 
Unfavorable 
1 
! 
t 
1 
, 
' 
1 
! 
' 
Edna: H 
Ed----------.----- {Favorable 
iNormal 
|Unfavorable 
iy 
t 
, 
, 
i 
i) 
! 
! 
i) 
1 
' 
t 
' 
t 
! 
Gessner { 
Ge, 1Gs, 1Gu------ |Favorable 
{Normal 
Unfavorable 


See footnotes at end of table. 


I 
1 
| Dry weight 
i} 


Potential production "7 


“Eb/acre 


2,750 
2,000 
1,500 


2,000 
1,500 
1,000 


2,750 
2,000 
1,500 


2,000 
1,500 
1,000 


2,750 
2,000 
1,500 


{Virginia wildrye 


Common plant name 


1 
' 
t 
i} 
t 
t 
( 
1 


Beaked panicum------------2---.--5+----+--+ 
|\Pinehill bluestem-------------------------- 
|Virginia wildrye----~-----------~---------- 
| Carpetgrass-~~-----+--~~++~++++--- + -~+---- ++ 
| Panicum---------------------..--..--------- 
| Switcehcane-------------------~------------- 
| Plumegrass~-------~-------------------------- 
{Other trees-------------------------------- 
{Other perennial grasslikes----------------- 


Pinehill bluestem----~--+2+.-+-4-+4-------- 
Beaked panicum----------~-~---~~-~~------~----+- 
Longleaf uniola+---+-~-~---+-~-~-~-~-~+~---- 
| PUPP 1 tO Paw a eee no ae a ee ee ee ee 
American beautyberry----------------------- 
| Indiangrass~----~--------~---~------~--------- 
|Greenbrier------------+---------+---+-------- 
[UARNOWNS ase eee ee eee a eee oe 
‘Other shrubs-----------------------.-+------ 


[Little bluestem-----+++42222-2-24-0---4----- 
|Beaked panicum----------------~-~----~----~--- 
|\Florida paspalum--~--------+-+-~-++------+----+- 
! Panicum-~<<-20-00ese--e5--5 505004 -4 5 ose eas 
{Virginia wildrye---------.--.-------------- 
|{Brownseed paspalum------------------------- 
‘Other trees-------------------------------- 
‘Other perennial grasslikes------------ Loues 


{Little bluestem--------+---------+-++++--+---- 
{Longleaf uniola--~-+-~+-------+--+-+---~-------- 
| Purpletop---------------------------------- 
'Beaked panicum-----------------2----------- 
| Ind LAN grass ~~ = 22 = 2 = on ee ee ee enn 
{Other perennial grasses-~-~-~--------------- 
{Other perennial grasslikes-~---------------- 
{Other perennial forbs---------------------- 
Other shrubs------------------------------- 
{Other annual forbs-~------------------------ 
\Other trees-------------------------------- 


|\Beaked panicum-----------------~----~+------ 
{Little bluestem---------------------------- 
| Panicum------ ~~ 2 a ee en eee eee 
'Pinehill bluestem-------------------------- 
| Carpetgrass---~---------------------------- 
| Paspalumq<= --4 23 e208 eee enn nee en eee eee 


iSwitcheane----------- 

! Plumegrass---~--------------~-~---~-----------+ 
{Other perennial grasslikes--~----~---------- 
(Other trees--------------+--+--------------- 
i 


wa nn Ho no Ha 25 nn 5 52 2 8 20 25 ne 8 5 nn on nn 2 nn nn oo on nn nn ee 2 55 5 ++ 55 5 5 55 Ho 5 5 5 5 5-5 55 5 H+ 55 5 55 5 5 = = +p -- ++ ++ 


Composition 
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TABLE 5.--WOODLAND UNDERSTORY VEGETATION--Continued 


__.Botential production S—S—SSCSsSSC‘i 


| 
1 
1 
‘ 
i 
i 
i 
i 
i 
i 
i 
i 
i 
{ 
| 
i 
i 
| 


I 1 T 
i : 1 H 
Soil name and | ' ! Common plant name i Composition 
map symbol | Kind of year i Dry weight | H 
ai ee ee nt ce ata ee ee Te Et a ae oS Sal Ne Ni a at SS Oe 
| Lb/acre | \ Pot 
Hat life: 
Hf---------------- |Favorable 1 3,000 |Beaked panicum----------+------------------ i 15 
|Normal H 2,000 \Virginia wildrye--------------------------- ' 15 
| Unfavorable I 1,500 {Rustyseed paspalum--~---------------------- { 15 
H ‘Longleaf uniola---------------------------- ' 10 
i ‘American beautyberry----------------------- ' 5 
i I |Peppervine \ 5 
! ! | GRAD Cnn wn nen ee en en eo oe ee eee nee i 5 
H ‘Other perennial grasslikes----------------- H 20 
| { 'Other trees-------------------------------- 10 
| if i) 
1 1 i) i 
Hockley: ! ‘ ' \ 
HoA, HoB-~-------- | Favorable i 2,500 'Little bluestem-----------+-----+-----.4--- ' 20 
|Normal I 1,750 !Longleaf uniola-----~---~-------------------- ! 15 
| Unfavorable i 1,500 \Virginia wildrye----------------------+---- { 10 
' \Beaked panicum----------------------------- ' 5 
{ !Florida paspalum--------------------------- H 5 
{ ! Purpletop---------------------------------- \ 5 
i { \Other shrubs------------------------------- H 20 
{ ! 'Other perennial forbs---------------------- ' 10 
\ 'Other perennial grasslikes----------------- \ 10 
1 1 1 { 
i 1 1 H 
Kaman: H H ! \ 
Ka---------------- |Favorable H 4,500 | Switehcane-~------------ 222 25-------------- { 40 
{Normal I 4,000 \Virginia wildrye--------~--------~----------- f 10 
iUnfavorable | 3,000 'Beaked panicum----------------------------- \ 10 
I 'Other perennial grasslikes----------------- ' 20 
! ‘Other trees--------------------------~+---+--+ ! 20 
1 ! ! 1 
i i) 1 i 
Katy: i \ ! ! 
KoeewsreeSdopeneee | Favorable ' 3,000 {Pinehill bluestem--+---~-+--+--~+~-----~--~+-~------- { 25 
|Normal I 2,000 ‘Beaked panicum----------------------------- \ 25 
{Unfavorable H 1,500 {Longleaf uniola--------------~-----------~-- | 10 
| 'Yellow indiangrass-~----------------------- \ 5 
' 'Brownseed paspalum-----~------------------- ! 5 
{ lOther trees-------------------------------- i 20 
} ‘Other perennial grasslikes----------------- \ 10 
1 t ! ' 
1 1 ' ! 
Kenney: I \ ! ! 
Kn, 'Ku---~+--~~=-= Favorable 2,000 ‘Little bluestem---~-~---~----~~--~-~--~---~-~--- | 30 
i Normal ' 1,750 | Indiangrass---------.----------------------- ' 10 
i Unfavorable \ 1,000 'Brownseed PaspalUMq~---~a- ann nanan ewan enn- \ 10 
' ! Purpletop---------------------------------- \ 10 
| |Longleaf uniola---------------------------- ! 10 
{ I \Fringeleaf paspalum------------------------ ! 5 
H 'Other perennial grasseS-~-~----+----------- ! 15 
} 'Other perennial forbs---------------------- \ 5 
! {Other shrubs------------------------------- I 5 
i ' v b 
1 1 ' ‘ 
Lake Charles: { ' ! ! 
LeA, LeB, tLu--~-- |Favorable ! 3,000 ‘Little bluestem---------------------------- 15 
|Normal ' 2,000 \Virginia wildrye--------------------------- | 10 
i Unfavorable ! 1,500 | Indiangrass-------------------------------- H 7 
' ‘Brownseed paspalum-~----------------------- \ 5 
'Rustyseed paspalum------------------------- 1 5 
‘American beautyberry----------------------- 5 
\ ‘Florida paspalun--------------------------- \ 3 
\Texas wintergrass-------------------------- 3 
! {Big bluestem---~------~--+-----+-~----~------ ! 2 
' (YaUpOnwstesSeote et eS Wee ea cs eeee eee Ss \ 2 
' !Other perennial grasslikes----------------- i 25 
{ Unknowns-----~--------+--------------------- 13 
i t ‘Other perennial forbs+--------------------- { 5 
1 1 1 ' 
1 i ' 


See footnotes at end of table. 


Soil name and 
map symbol 


Midland: 
Md, 'Mu----------- 


Nahatche: 


Na-~-+~-~---~--------- 
Ozan: 

Oa, 1On----------- 
Segno: 

SeA, SeB---------. 
Vamont: 

VaA, VaB, lVn-~--- 


See footnotes at en 


' 
' 
' 
' 
\ 
' 
re ne ee eee ew woe tee ee ee ee 
' 
! 
i 


HARRIS COUNTY, TEXAS 


TABLE 5.--WOODLAND UNDERSTORY VEGETATION~~Continued 


|Favorable 
iNormal 
iUnfavorable 


iFavorable 
iNormal 
{Unfavorable 


|Favorable 
iNormal 


iUnfavorable 


|Favorable 
jNormal 
Unfavorable 


|Favorable 
| Normal 
{Unfavorable 


Ge Seheee ses 


of table. 


3,000 
2,000 
1,500 


3,000 
2,200 
1,000 


2,500 
1,800 
1,250 


3,000 
2,000 
1,500 


7% 


Common plant name 


r 
I 
t 
1 
{ 
1 
Deere ee a a aia ere Gaebler & 
r 
i 


{Little bluestem---.~------..-----.~------.. 
Virginia wildrye------~------------.-------7. 
| Indilangrass-<-+--+-~--- 22022 ~ eeeneeeenee 
|Rustyseed paspalum-----------------.------- 
iBrownseed paspalum-------------------.----- 
iSwitehgrass------~--------- 

American beautyberry 
[Eastern gamagrass---~---------------.+----- 
iFlorida paspalum----------------~---------- 
(TAU PON esse eee eee a See see ode eee 
|Greenbrier------+----------~-------..------ 
{Other perennial grasslikes-------~-------.- 
lOthernshrubssosesc sen ch sce eee el ee 


sete co nn n+ HH 22 == oe +--+ 


t 

(Virginia wildrye-~---------------...-------. ! 
iRustyseed paspalum-----------------------.- ! 
i 

LPanicunmqaseco—s shee te ec s sete ee ' 
| Lumegrass----~--~ wee nen wenn ene - +--+ +--+ - ! 
bowl Golc alee soee tiene ane seems ene eben leuewe ! 
;Other perennial grasslikes--~----------.--- ' 
Other trees-------------------~-----.~.----- ! 


iBeaked panicum------------~----------------- ! 
iNative bluestems----------------.---------- ! 
|Low panicum----------.~.~.---..-.-------4+-- i 
|Switchgrass------------------~------~~----- ! 
| Velvetgrass--~-----~------.~---------.------- ! 
tUniolas-----~---------~~~-~---~------------- \ 
1Other annual forbs------------+-----...---- | 


{Pinehill bluestem---------~------..----3+ 2 ! 
{Beaked panicum-------------.-.----5--44.----- ! 
tlongleaf uniola---~+-+~----..-----.~-.-------- : 
| Purpletop--~~~--------~~~------~------------ | 
|Yellow indiangrass--~---------~----- Deeos oe ! 
| Panicum-~---- 

{Other trees 
iOther perennial forbs-------------------.-- ! 
{Other perennial grasslikes----------------- H 


|Little bluestem~-------~.~~~~--~----~--...2-- ! 
iVirginia wildrye----------+.------.-.----... i 
{Rustyseed paspalum----------------------..- ! 
iYellow indiangrass-~-----~-~----.~---------- ! 
(Other perennial forbs--~~-------------.-.-.- | 
|Other trees-~~-----~~+-----.--~------------ ! 
|Other perennial grasslikes----------.-----.- ! 
1 

t ' 


Composition 


‘ 
i 
i 
i 
i 
i 
( 
i 
4 
‘ 
‘ 
i 
i 
t 


fas] 
50 | 
its 


“_ 
fo) 


ae 
NOM = a 3 pop 
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TABLE 5.--NOODLAND UNDERSTORY VEGETATION--Continued 


'____. Potential production out 
Soil name and i I i Common plant name i Composition 
map symbol ! Kind of year | Dry weight | H 
ae Daske Mak ed Ns NM a pai teen aco Basch eect tep cde ta Nan SN AL AGE og Gaye i iets IL eR ees 
| Lb/acre | Pet 
Voss: : \ i ! 
Vo, 1Vs----------- \Favorable 3,500 VPandeumsessoseesteseseuseeee coeds lyse ee ' 20 
|Normal I 2,500 \Virginia wildrye----+-------- Seep steestoaes. ! 10 
{Unfavorable I 1,500 ‘Longleaf uniola--------~---------+---------- ! 10 
' i | Purpletop--------------+-+------ +202 ------- i 10 
I i | Switchcane----------------------= Qeecceecke5 | 10 
\ ' | PLUme@ graSS ~==------ 0-2 one one nnn ne eee 3 
' | | Switchgrass-------------------------------- ' 3 
{ H 'Other perennial grasslikes---~--~------------ ' 20 
! ‘Other trees--------- 2-2-2 ee een ener eee nee ! 14 
A t ' 
t 1 1 J 
Wockley H | ! | 
Wo, lWy--~-------- |Favorable 2,500 \PYAeNLL] bluéstem=--so---2c2sece+s4 eee eee 1 20 
iNormal ! 1,800 'Beaked panicum---~~--+----~----------------- | 15 
{Unfavorable H 1,000 ‘Longleaf uniola----~-----------+----------- ! 10 
I j ! Purpletop-----~------- --------- 222-2 nf eens | 10 
! H ' Panicumn<--- 22-2 en enn ne en enn ern ! 10 
' i 'Yellow indiangrass-~----------------------- | 5 
i ! Paspalum----~----------------- een nnn ! 5 
' H \Other treesS-------~----- 2-2-2222 -2e-n enn ' 15 
| ‘Other perennial grasslikes----------------- i 10 
' 1 
' i 


l 1 


This mapping unit is made up of two or more dominant soils. See maoping unit description for the 
composition and behavior of the soils. 


{Only the soils suitable for production of commercial trees are listed in this table. 


HARRIS COUNTY, TEXAS 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


entry in a column means the information was not available] 


Soil name 
map symbo 


and 
al 


Addicks: 
Ad, 'Ak----- 


Ba, 1Be-~-~-- 


Bernard: 
Bd, 1Be, IBg 


Bissonnet: 
Bn---------- 
Boy 
Bo-+-+---~-- 
Clodine: 

Cd, 1Ce----- 
Edna 
Ed---------- 
Gessner 

Ge, 1Gs, 'Gu 
Hatliff: 
Hf---.------ 


t 
lOrdi- 


ination! 


ment 


tsymbol{ limita-|{ 


2w9 


ew9 


2w8 


2w8 


2s2 


2w9 


3w9 


2w38 


See footnotes at end of 


Severe 


Moderate! 


Moderate 


Moderate 


Severe 


Moderate! 


Moderate 


Slight 


Severe 


Severe 


Severe 


Moderate 


table. 


ity 


Slight 


Slight 


Slight 


Severe 


Moderate 


Slight 


Moderate 


Severe 


Severe 


Severe 


Moderate 


—Management concerns | _Poten 
Equip- {Seedling}! 
tmortal- |competi- 


Plant 


tion 


a Ree Oe ee ee ee Serer eee 


Q 


oevere 


Moderate 


Slight 


Severe 


Severe 


Moderate 


Slight 


Severe 


Severe 


Severe 


Moderate 


tial productiv 
1 


L. 
t 
{| Important trees 
i 
t 


t 


1 
L 

! 

i 

t 

{Loblolly pine------- ! 
|Sweetgum-~--~------- ' 
\Water oak----------- ! 
(Southern red oak----| 
! 

Loblolly 1 
! 

1 

* 

q 

if 

t 

1 

' 

i 


Sweet gum~---------~- 
Southern 


{Loblolly 
{Southern 
| Sweet gum------------ t 


pine-----~- { 


Loblolly pine------- t 
Sweetgum------------ ! 
{Southern red oak---- 


Loblolly 
Southern 


[Loblolly pine------- 
{Southern red oak--~-! 
Water oak----------- ! 
{Shortleaf pine 


Loblolly pine------- 
Sweet gum------------ 
Southern red oak---- 


{Loblolly pine 
{Shortleaf pine------ i 
{Longleaf pine------- ! 


tLoblolly pine------- 
| Sweetgum--+---------- ' 
(Water Oak-—~~--~---- ! 


t 
iSouthern red oak----{ 
| 
i) 
t 
! 


Loblolly pine 
Southern red oak---- 


Loblolly pine 
Water oak----------- ! 
Sweet guma---~------- t 


1 
1 
t 
1 
l 
t 
if 
1 
t 
1 
{ 
1 
1 
i 
i 
] 
it 
f 
i} 
' 
i} 
1 
1 


Loblolly pine------- { 
{Slash pine 
| Sweet gum------------ } 
{Water oak----------- { 
(Willow oak---------- t 
£ 

| 1 


ity 


Absence of an 


Trees to plant 
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ene se be ee ee ee ee eee 


t 

i] 

if 

Loblolly pine, 
slash pine. 


slash pine. 


Loblolly pine, 


1 

if 

1 

if 

1 

if 

! 

I 

, 

{Loblolly pine, 
! 

t 

i 

{ 

H 

{ slash pine. 


Loblolly pine, 
slash pine. 


Loblolly pine, 
slash pine. 


Loblolly pine, 
Slash pine. 


Loblolly pine, 
slash pine. 


Loblolly pine, 


' 
if 
1 
1 
! 
1 
' 
t 
i 
t 
' 
if 
! 
i) 
' 
if 
' 
t 
i 
t 
! 
1 
4 
if 
i) 
t 
! 
t 
i) 
i 
i 
t 
ry 
i 
! 
{ 
' 
i} 
1 
if 
1 
1 
1 
l 
i 
{ 
' 
i} 
i Slash pine. 
' 
if 
1 
i 
1 
t 
1 
t 
1 
t 
1 
if 
a 
t 
| 
iT 
! 
1 
i 
a 
t 
t 
i) 
if 
! 
t 
1 
i} 
t 
se 
t 
i 
! 
! 
J 
t 
! 
if 
i 
i 
i 
3 
i) 
1 
4 
t 
' 
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Loblolly pine, 
slash pine. 


Loblolly pine, 
Slash pine. 


Loblolly pine, 
slash pine. 


Loblolly pine, 
slash pine, 
eastern cottonwood. 


SOIL SURVEY 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Nanagguact soncecas _"“{Botential productivity — 
! 


{ 
Soil name and tOrdi- 


ae { 
'"Equip- !Seedling{ Plant |! 1 
map symbol ‘nation! ment {mortal- {[competi-{| Important trees tSite ! Trees to plant 
tsymbol{! limita-! ity { tion | findext 
os tet yt Ne oi We a eh Soe ee NL ae tet 
t I t H H ! { 
Hockley: I I I on t ; { t ; 
HoA, HoB~-~-------- ' 207 !Slight {Slight {Slight {Loblolly pine~------- { 90 {Loblolly pine, 
| 1 | : 'Water oak~---------- | 90 { slash pine, 
H ' ! I | Sweetgum-~---------- | 90 {| sweetgun, 
1 { i i ‘Southern red oak----{ 80 : black walnut. 
I ! H t H I 
Kaman: 1 1 { { | t 
Ka ---------------- ! 1w6 !Severe |Severe {Moderate{Baldcypress 95 |Baldcypress. 
H t i t |Sweetgum------- --- {| 
I I I H Water oak----------- st 
ae ! | ! a 
Katy: t t t 1 t Ht Il 
Kf----+----------+- !  2w8 !Moderate!Slight [Slight [Loblolly pine----~-- { 90 {Loblolly pine, 
! : H | 'Shortleaf pine------ ' 80 | slash pine. 
i ! i Longleaf pine------- 1 80 ' 
Kenuey H H 1 1 1 } H 
: U i ( l i 1 
Kn, |Ku----------- ! 332 !Moderate!Moderate|{Moderate{Loblolly pine------- { 80 {Loblolly pine, 
! H f ' ‘Longleaf pine------- i 70 slash pine. 
t t { ! ! ! { 
Lake Charles: i H ! t t i: t 
LeA, LoB, tLu----- ' 2w9 |Severe {Severe {Severe {Loblolly pine--~----- { 90 {Loblolly pine, 
t t { I ‘Southern red oak----{ 80 { slash pine. 
t t t t t { t 
Midland: { H i H H i { 
Md, 'Mu----------- 1! 2w6 !Severe !Moderate|Severe [Green ash--~-------- { .-- |EHastern cottonwood, 
Hl H : { IWater oak----------- ' 90 | water oak. 
t t i t {Sweet gum----~------~- t 90 | 
t t t t !Bastern cottonwood--| ==3 
t t t t H t { 
Nahatche: { I | { { { ; 
Na----2- 2-22 ------ ! aw9 !Severe {Moderate!/Slight {Water oak------~---- ! 100 {Eastern cottonwood, 
H I t { !Willow oak---------- { 100 | water oak. 
' : i { 'Rastern cottonwood--; 100 { 
t ! t H ‘Loblolly pine------- ' 400 } 
a ee oe eo 
Ozan: i t ' U i I i 
Oa, !0n----------~ i 2w9 tSevere {Severe {Severe {Loblolly pine------- | 95 [Loblolly pine, 
t H ! i 'Shortleaf pine------ --- | Shumard oak, 
{ t { { ! Sweetgum-----~-----=- { 90 {| sweetgum, 
H | t ! {Water oak----------- { 90 | American sycamore, 
Hl { { ! {Cherrybark oak------ | --~ | eastern cottonwood. 
I t H { {Shumard oake--------- | =-- 
{ ! t ! 'Eastern cottonwood--| --- | 
a ee ee a 
Segno: ( l 1 rt ( \ \ 
SeA, SeB---------- ' 207 }Slignt {Slight {Slight [Loblolly pine--~---- | 90 [Loblolly pine, 
{ t t t 'Longleaf pine~------ | 76 { slash pine, 
! t ! t iShortleaf pine------ | 77 | sweetgun. 
| t t t { Sweet gum---~-------- i; 90 | 
| t t t ‘Southern red oak=---{ 80 | 
I H t { H t I 
Vamont: i Hl H H Hl ! ‘ 
VaA, VaB, !Vn----- ' 2w9 !Severe !Severe [Severe [Loblolly pine------- ! 90 {Loblolly pine, 
t H H { {Southern red oak=~--i 80 slash pine. 
t I ! ! { { t 
Voss: ! { { 
Vo, 1Vs----------- ! 3w8 !Moderate!Moderate/Slight {Loblolly pine------- | 75 [Loblolly pine, 
i { I { {Shortleaf pine------ ' 70 | slash pine, 
| H H H {Longleaf pine------- | 70 {| eastern cottonwood. 
1 i i ’ ! i ! 
t iT t { t i} v 
Wockley: | H ! I ! ! 
Wo, Wy----------- | 2w8 tModerate!Slight !Moderate{Loblolly pine------- { 90 [Loblolly pine, 
! t t t tSouthern red oak----{ --- { slash pine. 
1 { ee leoretaee 
! t t ' 
Le es 


t 
' 
l 
' 
Ja Sw wes Se ae! teem bee eee ee Hl ee ee eee worscrccctgs scree che wn ee ee eee ee 


““Tthis mapping unit is made up of two or mone. “aeaiaaae soils. See mapping unit description 
for the composition and behavior of the soils. 
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HARRIS COUNTY, TEXAS 


---WILDLIFE HABITAT POTENTIALS 


TABLE 7 


Absence of an entry indicates that the 


[See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not determined ] 


Potential for ha itat elements 


wild- 
life 


life 


Ce ee ed Oe ee ed ee ey 


1 
f) 
' 
1 
' 


Shallow} 
water 
areas 


Wetland {| 
plants 


erous 
plants 


-"!Gonif- | ~~ Shallow 


Hard- 
wood 
trees 


Wild 
s 
ts. 
F 


herba- 
ceou 


1 
t 

si 
plan 


Grasses| 
and 


legume 
noe ear, 


Grain 
and 


Soil name and 
map symbol 
Ad~----~---------- 


Addicks: 


lak: 


Fair 


F 


Addicks part-----/Fair 


u i so] ke) 
a = ° ° 
wo iv) o ie} 
ea jem oOo oO 
Ns apa ce er pte a NR Se i Sa ea ee re Ee acd ee A ge 
bo} i) u & 
° ° 7 4 
[e) i?) ist) 6 
Oo Oo fu ica 
lage pppoe a mR a a gaa Sl mG res grt hgh Nag Spd Sean taki) eek seca tis at 
he} ne] u is 
°Q ° = a 
is} oO il is) 
oo oO fo ie 
[a 's ao] zg 
4 oa ° ° 
wo is) ° fe} 
fr fa 3 Oo 
x is co] ao) 
ww od fe) ° 
6 Gy ° ° 
om in oO o 
go} ho} u & 
° ° of = 
° [) o © 
ide) 3S om fr. 
go ne} iu s. 
° ° 4 d 
fe] fe} o a 
o o ex fy 
Ss de i i ee hn ee rs wt Sang mii nl Gi aa nh i ne sn“ 
ae} ae] 3 3 
° ° ° ° 
is) oO le} fe} 
oO o uo oO 
o hs] u u 
ce] ° od ral 
(se) ° is} oO 
oO o <7) fy 
won ow ow ow on ow ee ee os on oe oe oe oe on oe os eo ee 
u w & u 
4 a om 
i i} a is} 
fy fx tra fu 
' ’ 1 t 
: 1 ’ . 1 1 
» ‘ ee) fi ' 
a ' t a t 1 
o ' 1 o ' ' 
a. ' ' a ' ' 
' » ' t 
Ke) ' ae] t ’ 
< ’ oe oc ’ rs) 
c ' Qa a ' & 
ol ' qo 1 oa 
, © , a 
gS ost s os ' 
ao wt A i o 
2 «at OB Q 1 oa 
oo oda “a f& ni ae 
DPD CVE Se D AD Le 
at << ux ot 
< - <x - 


t 
1 


Ke) Ke) a u a a Se 
° ° ° oa A J di 
oO ° oO ky a iu) i) 
oO o [a fu en Fey fu 
aol &. ae) S u ao) ao} 
° 4 ° “dA mI ° ° 
Oo oo Oo G o oO (eo) 
o fu o fy fu oO o 
u u ne] u & t u 
“A a ° cal ct 4 a 
i) @ ie) to) a wo fs] 
To th o in fe fe fom 
ne] ao] & no] Bo] u & 
° ° ° ro) ° Jd rt 
oO fe} ° ie ° Be a 
o oO is) oO io) fu fu 
ne] co] u i u by ‘= 
3} 3} ° A a = a 
° ° ° 3 6 o @ 
oO o Bu en fe fa ic 
i u 3 u u 3 co] 
di -d ° d A ° ° 
wo w ° % Gy ° ° 
fo fx. oo fx. fx, 3 6 
no] s ae! s & no] oo] 
° ot ° al Tal ° o 
Oo 3 je) i] fst) ie) [°) 
o fu oO fu fey o o 
u Eo] ne] ue s u u 
4 ° ° ° ° oA a 
ss} ie} Oo [e) oO o o 
7 oO o [oy oa fe ie) 
% u oe] & u ao] eo] 
a a ° oa = ° ° 
is] is] (o) a a {o} ° 
fu ty oO Gy fu o Oo 
u u 2 “u u u i 
° 4 ° ci = am a 
° a fo) iss] oS is) ao 
a fy Oo en em tc, fe 
' ' ‘ ' 1 ' fl 
' 1 ‘ 1 ' i : ' ' 
t ho~ ‘ ' io ' ' 
t i) a ' ' i 1 i] ' 
‘ 1 a ' ' yp @ ' ' 
» ' a, ' ' . a ’ wey 
u t ' 1 a t u 
© (as ot ' t a 0 1 a 
a p ' 1 c ' a 
Lo t ’ 8 ' 
u ao a ' ot c ' ne] 
o a to.) ° I u 
s Sot si e ss vi @ 
a on wd oF ol 3s ad GO < 
n i OQ OF qe eo Oo ot a 
oO «GS 8&8 am 3) “oO fF Ct ao) 
oO Ht > av ae om =) uo om 
4 pt em a on [aay 
ie: xq joa) = jaa} <= 


Edna part--------|Fair 


i 


f. a au a & 
di di ° “di a 
oO oO {o} © Ls) 
fa fx a fx fx 
Ro] se] a u u 
° ° a =) a 
ie} oO oO is} ie] 
oO o Ge Fa f 
u Eo] Bo] ue & 
a ° ° a qi 
a 3} [e) 6 3 
fe o o ty fe 
u s. u u u 
am ql ° a a 
a is} oO i is) 
fy fu a fy ty 
u u u ao] ne) 
am di (e) ° ° 
us) is) io) (2) ° 
fs em an o oO 
as} ke] ‘a u u 
fe) ° dt mi 4 
ie} oO iss} © o 
wm oO fa fry fou 
oD as) ‘ 5 u 
° ° dl _ 4 
Oo Oo ss} Ls} G 
oO o fey th fe 
“ io] ne] i u 
dt ° ° cd al 
iss} ie) ie} o a 
tx o o & fy 
Re} 3 ne] ue & 
i) eo] ie} Tl ot 
oO ° [o} i wo 
oO o o fr am 
u “ t u u 
“A a oa oe a 
hu is) is] i] 3 
fry fe ta fu ty 
' ’ ' 1 ' 
‘ : t ’ ' ' 
to. i t i ' 
fl & ' i 1 t 
1 @ ' ' ' f 
Pp a ' ' 1 7s) 
u ' t ' u 
co so ' ' ' © 
Oe ' ' ‘ a 
mood ' ' 
BD A pt ' ! o 
a ot ' ot c 
© s sc! ' ot "i 
<¢ @ ct 1 ct Ro) 
uo Oo ot toot ° 
“oO & HSI come od 
wn 2D HE »O 6B OO 
a3) dQ om vAO oO 
- a a oO - 


See footnotes at end of table. 
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TABLE 7.--WILDLIFE HABITAT POTENTIALS--Continued 
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Wetland 
wild- 
life 


otential as habitat for-- 


t 
! 
t 
‘ 
f 


Open- | 
land {| 
wild- 

life [ 


Seas 
Shallow} 
water 
areas 


Conif- 


Hard-~ 
wood 
trees 


if 
1 
i 
i 
{ 
1 
1 


herba- 
ceous 
lants 


Potential for habitat elements 
Wild 


Grasses| 
and 
egume 


Grain 
and 

seed 

crops 


Soil name and 
map symbol 


Urban land part. 


Clodine: 


Ed---------~-----+/| Fair 


Edna: 
Gessner: 


1Gs-----------| Poor 
t 


Ge, 
lou: 


Gessner part-----| Poor 


Urban land part. 


Harris: 


poor. 


poor. 


HoB----------j{ Good 
{ 
Is---------------j Very 


Hf----------------| Fair 


HoA, 
am 


Hockley: 
4 


Hatliff: 


| 
1 
{ 
1 
{ 
1 
i 
LoBbonscnsneececee-] Pade 
t 
t 
1 
i 
{ 
1 
1 
( 
i 
1 
| 
i 
1 
t 
1 
i 
l 
{ 
{ 
Hl 
5 


Ka---~-------------| Poor 

Kf----~-----------(Fair 
t 

Kn----------------/{ Poor 
t 


LeA---------------|Fair 
Md---------------~-| Poor 


Urban land part. 
Lake Charles partjFair 
Urban land part. 
Midland part-----| Poor 
Urban land part. 


Lake Charles: 


Kaman: 
Katy: 
Kenney: 
Iku: 
TLu: 
Midland: 
Mu: 


poor. 


Z 
1 
1 
t 
1 
| 
1 
1 


Na--~-------------{ Very 
Oa----------------| Poor 


Nahatche 
Ozan 


See footnotes at end of table. 
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HARRIS COUNTY, TEXAS 
TABLE 7.--WILDLIFE HABITAT POTENTIALS--Continued 
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IThis mapping unit is made up of two or more dominant soils. See mapping unit description for the 


composition and behavior of the soils. 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


{("Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of "slight," "moderate," and "several ] 


mia a en oe en i Pn rn nn cn wn reo st nt nnn me pn vn ten tte ee jet gi a 
1 i i) 1 
Soil name and H Camp areas H Pienice areas H Playgrounds | Paths and trails 
map symbol i H H H 
* £ 1 4 
Sc ge Fe tnt a input tie lS f--- — a SEAT Ree ee ee ee ee ae awh = ee eee so eet ee a ee ae ae ee oe ee ee 
1 t 1 ! 
Addicks: H i H H 
te eee ree {Severe: iSevere: iSevere: iSevere: 
i watness. i wetness. i wetness. i wetness. 
' 1 1 a 
t { 
Tak: } \ ' | 
Addicks part-------- poevere: iSevere: iSevers: iSevere: 
} wetness. i wetness. i wetness. t wetness. 
i i i 
2Urban Land part. H ' | i 
: 1 
! 1 ‘ ! 
Aldine: H { H H 
Anan ween ne een ene {Severe: iModerate Sav ais iModerate: 
{ wetness, i wetness. i wetness, i wetness. 
| peres slowly. i i peres slowly. i 
t 1 
1 i 1 1 
Tan: ' H { ' 
Aldine part------<.8- iSevere: Moderate: iSevers: iHoderate: 
i wetness, i wetness. {i wetness, — {i wetness. 
i peres slowly. { { peres siowly. 
i 1 ' 1 
1 { i] 1 
2Urban Land part. { | i 
i i t { 
Aris { I H t 
ADq--- eae er ee {Severea: iSevere: {Seavere: foeavers: 
| wetness, | wetness. i wetness, i wetness. 
i peres slowly. i { peres slowly. 
: H 
i) t \ ! 
Tar: i H i H 
Aris part---------- ~{[Severe: jSevers: Severe: {Severe: 
i wetness, 1 wetness. i wetness, i wetness. 
| peres slowly. | ' peres slowly. ‘ 
i \ { i 
Gessner partewewnsnen-[ Sevens: {Severe: {Severe: PSevere: 
{ wetness. | Wetness. i wetness. wetness. 
1 1 x 
{ i) ' { 
las: H t H H 
Aris part------e eee {Severe: jSevere: iSevere: lSevere: 
i wetness, { wetness. i wetness, i wetness. 
i peres slowly. i | peres slowly. { 
i { i 
2Urban land part. H i { 
1 if t { 
Atasco: i i. i to. 
RE Beach Rana ee eena iSevere: [Slight ++ --2-- eee een ;Savers: islight. 
! peres slowly. H ' peres slowly. 
. 1 1 1 
t ' i) 1 
Beaumont: H { { H 
Basse cee ee re rere en nee {Severea: H poeversa: pseveres: 
i wetness, i wetness, i wetness, i wetness, 
1 too clayey, {| too clayey. {| too clayey, i too clayey. 
i peres slowly. { { peres slowly. H 
t ' is 
4 x b) 1 5 
l Be: H H i \ 
Beaumont partq-~+--~ iSevere: LSeverea: tOevers: foevere: 
\ wetness, | wetness, | wetness, | wetness, 
i too clayey, + too claysy. ( too clayey, i too clayey. 
i peres slowly. { i peres slowly. i 
i 1 1 1 
i) { 
2Urban Land part. i i 
i) i) { 1 
Bernard: H H i H 
BGisacce wae owe {Severe: iModerate: iSevere: iHoderate: 
i wetness, i wetness, {| wetness, i wetness, 
} pares slowly. {i too clayey. | pares slowly. i too clayey. 
1 1 4 t 
{ ' 1 1 


See footnotes at end of table. 


HARRIS COUNTY, TEXAS 8 


TABLE 8.-~RECREATIONAL DEVELOPMENT~~Continusd 


1 
1 t ! 
Soil name and { Camp areas i Picnic areas i Playgrounds { Paths and trails 
map symbol i { { i 
a ii a i ee ee ek, ee ee ee ea eee ee 
i) ! i) 1 
Bernard: i { ‘ 
TBa: 
Bernard part-------- {Severe: iModerate: iSavere: jModerate: 
i wetness, i wetness, i wetness, i wetness, 
| peres slowly. i too clayey. i peres slowly. | too clayey. 
t 1 sf 1 
i] ! 1 ! 
Edna part anwwn-nn eee iSevere: iSevere: iseavere: {Severe 
i wetness, i wetness | wetness, i wetness. 
i peres slowly. H i peres slowly. H 
t 1 ‘ 1 
‘bg: 
Bernard part-------- iSeveres iModerate: isevere: iModerate: 
{ wetness, { wetness, i wetness, { wetness, 
i peres slowly. ( too claysy. i peres slowly. ' too claysy. 
t 1 
1 [ ' t 
2Urban land part. : { i 
I ' ' 
13 1 i) ‘ 
Bissonnet: ' H i { 
Bin deeteeweee renege Moderate: jModerate: {Moderate: jModerate: 
i wetness. \ wetness. i Wetness. ! wetness. 
' i 
t ' ! i 
Boy: \ i { i 
BO mn ee ee Moderate: jModerate : jModerate: {Moderate: 
i too sandy. \ too sandy. { too sandy. too sandy, 
' 1 
iy { 1 i) 
Clodine: { Hl H | 
Cd ene cnn een eee Severe: Severe: iSevere: iSevere: 
{ wetness. | wetness, i wetness. wetness. 
' 1 
1Ces 
Clodine part----.== jSevere: jSevere: iseavere: iSevere: 
1 wetness, i wetness. i Wetness. wetness. 
' i 1 
L! { i) i 
2Urban land part. i H { i 
H i H i 
Edna: { i i i 
Ed -s 7s eee eee ee eee eee {Severe: (Severe: iSevere: iSevere 
| wetness, | wetness. i wetness, i wetness. 
i peres slowly. H {| peres slowly. i 
H i t 
1 ' ! 1 
Gessner: H H i 
Ge, !1Gs--~-~~ ween { iSevere: iSevere: iSevere: 
' ' wetness. ! wetness. i wetness. 
TGu: \ | 
Gessner Part~nw-n-n- (Severe: jSevere: iSevers: iSevere: 
} wetness. | wetness. { wetness. { wetness. 
2Urban land part. H | 
1 1 1 1 
i 
Harris: { \ H 1 
Ha ~~ 32-3 e ene eee ee ee iSevere: iSevers: Severe: Severe 
{ wetness, { wetness, {t wetness, i wetness, 
i too clayey, | too clayey, { too clayey, i too clayey, 
t floods. ' tloods. {| Floods. | floods. 
' : 
Hatlirf: 1 
Hf wanee meee ee {Moderate: iModerate: 'Severe: 'Moderate: 
| wetness, { wetness, | floods. 1 floods. 
| too sandy. too sandy. H 
H 1 q 
Hockley: H H 
HO Awan nnn ee em Slight~-~-------~-= | SLI ght =-—n nnn nnn een !Slight---~---~-.-- ‘Slight. 
inn io i i 
HoB~~~~-~----------~-= | Slight mente eaten {Slight --------~+-~-+-- {Moderate iSlight. 
! i { slope. 


See footnotes at end of table. 


! 
i} 
i 
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TABLE 8.+~RECREATIONAL DEVELOPMENT--Continued 


2Urban land part. 


a a aS BE ea ia ea pp On ee ee te een ea eS wea PO airs hE CR a ee 
r) 1 ' i) 
Soil name and i Camp areas } Picnic areas | Playgrounds | Paths and trails 
map symbol { I I { 
So ee Se Ste ee 9 ee a ee ee hn ce te og ee ela te ca de 
1 1 1 { 
‘ i ! t 
Ijam: H ! H H 
Tone see cen et ko ‘Severe: | Severe: iSevere i Severe: 
| wetness, | wetness, | wetness, | wetness, 
| peres slowly, i too clayey. | peres slowly, | too clayey. 
i too clayey. I {| too clayey. H 
1 i) i} ' 
i) 1 ‘ ' 
Kaman H ' H ! 
Kaknsccen cee sete wet Severe: Severe: \Severe: iSevere: 
| floods, i floods, | floods, | floods, 
| wetness, i too clayey, | too clayey, | too clayey, 
i too clayey. | wetness, | wetness. | wetness. 
i} 1 X A 
i} 1 1 1 
Katy: | I ! H 
K fonwe coe teas ee hae eeS 'Severe: |{Moderate: |Severe: iModerate: 
| wetness, | wetness. | wetness, | wetness. 
| peres slowly. | i peres slowly. H 
’ ' I Kk 
' 1 1 i) 
Kenney: ! | | | 
i ee tModerate: iModerate: iModerate Moderate: 
| too sandy. | too sandy. | too sandy 1 too sandy. 
i t 1 t 
i i) 1 ' 
ku: I H I I 
Kenney part-~~------- |Moderate: |Moderate: iModerate: {Moderate: 
i too sandy. | too sandy. | too sandy. | too sandy. 
1 1 t 1 
4 i} ! 1 
2Urban land part. \ H i I 
i | ' i) 
t i i} t 
Lake Charles: I | H H 
LeA, LeB------------- iSevere: | Severe: |Severe: Severe: 
|} too clayey, ; too clayey. | wetness, | too clayey. 
| wetness, { | peres slowly, \ 
| peres slowly. t | too clayey. H 
1 i) ! i) 
i ! I i} 
Lu: \ ' H I 
Lake Charles part---/Severe: iSevere: iSevere: Severe: 
|} too clayey, | too clayey. {1 wetness, : too clayey. 
| wetness, { | peres slowly, 
} peres slowly. ' | too clayey. 
i 1 t t 
1 ' i 1 
2Urban land part. | I H { 
r ! iu t 
i) ' ! i 
Midland: ! H H H 
De ee ea 'Severe: 'Severe: iSevere: iSevere: 
| wetness, | wetness, | wetness, | wetness. 
} peres slowly. H | percs slowly. H 
i 1 1 ' 
! t t i} 
Vu: | i H H 
Midland part-------- | Severe: iSevere: 1 Severe: | Severe; 
| wetness, i; wetness } wetness, i wetness. 
| peres slowly. i i peres slowly. 
| 1 1 ! 
| i 1 ! 
2Urban land part. ; H H I 
i 1 ' ' 
! I F ' 
Nahatche: { | H I 
i ee ee ee |Severe: |Moderate: iSevere |Moderate: 
| floods, | floods, | floods, i floods, 
| wetness. i wetness. | wetness. i wetness. 
| ' ' 1 
1 ' ' 1 
Ozan: ! { { { 
Qawaseweeceesapeecc eS \Severe: \ Severe iSevere iSevere: 
| wetness. i wetness | wetness. {| wetness. 
{ ' ' 1 
i} ' t I 
lon: H H | 
Ozan part----------~ | Severe: i Severe: {Severe iSevere: 
wetness. i wetness. i wetness, i wetness. 
1 ! 1 
H H ‘ 
i) ! if 
! t ' 
' ' ! 


See footnotes at end of table. 


Soil name and 
map symbol 


Segno: 


SeA, SeB----------- 


2Urban land: 
Ur. 


lyn: 


Vamont part------- 


2Urban land part. 


Wo+------~+------.-~ 


lwy: 


Wockley part------ 


2Urban land part. 


oe reine me oe eee. 
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TABLE 8.--RECREATIONAL DEVELOPMENT~~Continued 


Camp areas 


----p------- 


iModerate: 
peres slowly. 


Severe: 
too clayey, 
peres slowly. 


Severe: 
too clayey, 
percs slowly. 


Severe: 
floods, 
too sandy. 


1 
( 
1 
4 
1 
i) 
4 
t 
' 


|Severe: 
wetness, 


t 
1 
{ percs slowly. 
1 
t 
1 
1 
1 


Severe: 
wetness, 


! 
1 
| peres slowly. 
I 
! 
1 
! 
' 


© 
wetness, 
peres slowly. 


a ct ee a a ne a ct eee re a ne ee ne mn ere co a ae en a ne em eee ree nnn ene ee cee eee ne nee eee ee 


1 ! 

1 ! 

H Picnic areas H Playgrounds | Paths and trails 
1 , 1 

1 H H 

iets has SE ea a ei ee oe et ce tice cecmeceu se: 
1 ! 1 

1 t ! 

{ | i 
|Slight-------~-~----- |Moderate: Slight. 

\ | peres slowly. I 

H i { 

{ 1 i) 

i] 1 t 

1 ' ' 

1 I t 

i 1 , 

1 ! 1 

I I I 

|Severe: | Severe: iSevere: 

| too clayey. | too clayey, | too clayey. 
| i peres slowly. I 

{ ! ! 

H H ' 

1 i) i) 

iSevere: {Severe: |Severe: 

i too clayey. | too clayey, | too clayey. 
| ! peres slowly. : 

{ ! I 

1 ' i 

1 i t 

! 1 t 

' 1 ' 

H ! { 

Severe: |Severe: | Severe: 

| too sandy. | floods, | floods, 
| | too sandy. | too sandy. 
' ! 1 
iModerate: Severe: |Moderate: 
i wetness. | wetness, | wetness. 
I t peres slowly. H 

H i { 

! i I 
iModerate: {Severe: iModerate: 
| wetness. H | wetness. 
i H i 

t 1 1 

i) t t 

t 1 1 

‘ ! 1 

1 1 


Ithis mapping unit is made up of two or more dominant soils. See mapping unit description for the 
composition and behavior of the soils. 


2No interpretations. 


Material too variable. 
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TABLE 9.--SANITARY FACILITIES 


["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 
rate soils. 


en 
t 
i 
1 
1 


Soil name and absorption Sewage lagoon 
map symbol { fields areas 
SN Ee LURE een’ reer Ar Dare Seno TIE 
i ! 
Addicks: ! \ 
Ada=--see5255se5e55= |{Severe: iSevere: 
| wetness. | wetness. 
5) 1 
1 i) 
Tak: ' ! 
Addicks part------ iSevere: iSevere: 
| wetness. | wetness. 
1 1 
i) ! 
Urban land part. | t 
t ' 
' ! 
Aldine: H H 
Am----------------- {Severe: iSlight----------- 
! wetness, 
} peres slowly. 
' 1 
i 1 
Tan: | { 
Aldine part------- Severe: |Slight----------- 
| wetness, ! 
| peres slowly. { 
! 1 
! i) 
Urban land part. {| | 
! 1 
! I 
Aris: H I 
Apw------0----- enn e {[Severe: |Slight----------- 
{| peres slowly, | 
! wetness. ' 
! t 
i) 1 
lar: i i 
Aris part--------- iSevere: |Slight----------- 
| peres slowly, i 
| wetness. | 
I 1 
t us 
Gessner part------ Severe: Severe: 
| wetness. 1 wetness. 
t 1 
t ' 
las: ' { 
Aris part--------- iSevere: {Slight----------- 
| peres slowly, I 
| wetness. H 
! 1 
! { 
Urban land part. {| i 
! { 
i) 1 
Atasco: { { 
AtBa<---lss5Coccece \Severe: |tModerate: 
} peres slowly, | Slope. 
| wetness. | 
' t 
i) t 
Beaumont: | ! 
Ba----------------- | Severe: |Moderate: 
| peres slowly, | excess humus. 
| wetness. H 
' { 
1 i 
1Be: ' I 
Beaumont part----- iSevere: |Moderate: 
| peres slowly, | excess humus. 
| wetness. H 
1 1 
' 1 
Urban land part. | } 
1 ( 
1 1 
Bernard: { } 
Bd2s~--ee SS oacses ‘Severe: |Moderate: 
wetness, } excess humus. 
| 
i} 
i 
i 


, 
' 
! peres slowly. 
t 
i) 


See footnotes at end of table. 


“Septic tank 


Trench 
sanitary 
landfill 


Severe: 
wetness. 


wetness. 


Severe: 
wetness. 


Severe: 
wetness, 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe; 
wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Area 
sanitary 
landfill 


Severe: 
wetness. 


Severe: 


wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


See text for definitions of "slight," "moderate," "good," "fair," and other terms used to 
Absence of an entry means soil or mapping unit was not rated] 


Daily cover 
for landfill 


layer. 


layer. 


Poor: 
wetness. 


Poor: 
wetness. 


Good. 


Poor: 
wetness, 
too clayey. 


Poor: 
wetness, 
too clayey. 


Poor: 
too clayey. 
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TABLE 9.--SANITARY FACILITIES--Continued 


cee rm Septic tank | | Trench ' Area 
Soil name and I absorption | Sewage lagoon | sanitary ! sanitary I Daily cover 
map symbol i fields \ areas { landfill ! landfill | for Landfill 
Ee ICI STONE OMNIS le SO AU MRE DN NON isos meine ues acnP tS ee ese ie 
i) i) ' ! q 
Bernard: I i i I I 
lBe: { { ! I f 
Bernard part-~---- |Severe: iModerate: | Severe Severe: | Poor: 
| wetness, i excess humus. ! wetness, | wetness. | too clayey. 
| peres slowly. H too clayey. 
| ' 1 1 1 
Edna part--~------ ‘Severe: !Slight----------- |Severe: iSevere: }Poor: 
| peres slowly, H | wetness, | wetness. | too clayey, 
| wetness. { | too clayey. { | wetness. 
I t | H H 
Bg: H I { 1 H 
Bernard part------ |Severe: Moderate: iSevere: Severe: |Poor: 
i wetness, ; exeess humus. | wetness, | wetness. {| too clayey. 
i peres slowly. I too clayey. 
i) 1 1 
t 1 ' i) i} 
Urban land part. | H I i 
iy ' t i) 1 
1 i} ' i} 1 
Bissonnet: ! I i | 
Dike occ er eee ese ant \Severe: |Severe i Severe: iSevere: Pair: 
| wetness, | wetness. | wetness. | wetness. | wetness. 
! peres slowly. H { { I 
! ! | I I 
Boy: { { { H I 
i Pins aia ate aia Sead ee ‘Severe: ‘Severe: Severe: iModerate: (Pair: 
1 peres slowly, i seepage, | wetness. | wetness. | too sandy. 
wetness. wetness. | 
i ' t 1 if 
Clodine: : H I i f 
Cd-----~ 2-5 ~ =e \Severe: \Severe iSevere: iSevere: |Poor: 
| wetness, | wetness. | wetness. | wetness. ; wetness. 
| peres slowly. ' { { i 
H H H I ! 
lGe: { i { i H 
Clodine part------ i Severe: iSevere: {Severe: {Severe: 1Poor: 
| wetness, | wetness. | wetness. | wetness. | wetness. 
| peres slowly. / H | 
i) 1 ! 1 ‘ 
1 i t ! 1 
Urban land part. |} { i ! 
H ! ! I i 
Edna: i { I ' H 
Ed----------------- |Severe: iSlight----------- iSevere: iSevere: {Poor: 
! peres slowly, ' | wetness, | wetness. {| too clayey, 
| wetness, | | too clayey. { | wetness. 
! t 1 i 1 
' ' i) 1 ! 
Gessner: i { { i 
Ge, 1Gs--s--<-55-2- | Severe: Severe: Severe: Severe: |{Poor: 
i wetness. | wetness. i wetness, | wetness. } wetness. 
1 ! 1 1 i) 
i) ! i i) i) 
‘Gu: | 
Gessner part--~---- |Severe: iSevere: Severe: | Severe: {Poor: 
| wetness. } wetness. | wetness. | wetness. | wetness. 
i 1 { 1 ' 
1 1 1 i} t 
Urban land part. |} i i I 
i H { I H 
Harris: H | | i 
Ha----------------- iSevere: |Severe: |Severe: |Severe: }Poor: 
i} peres slowly, | floods, | wetness, | wetness, | too clayey, 
| wetness, | exeess humus, | floods, i floods. i wetness. 
floods. | wetness. | too elayey. H 
1 1 t 
1 i 1 1 if 
Hatliff: { ! { H H 
Hf ---~------------- |Severe: iSevere: iSevere: {Severe: {Fair: 
| floods, { floods, | floods, | floods, | too sandy. 
| wetness. | wetness, { wetness, | wetness, 
seepage. seepage. seepage. 
' i) 1 t ! 
Hockley: ' : | | 
HoA, HoB---~-+------ Severe: {Moderate: |Moderate: iModerate: 1Good. 
percs slowly. | wetness. wetness. wetness. 
1 1 
1 1 i 1 


See footnotes at end of table. 
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TABLE 9.-~SANITARY FACILITIES--Continued 


peres slowly. 


Urban land part. 


Ss ad | Septic tank a TP rench OW Sr apeay ip ee 
Soil name and | absorption | Sewage lagoon } sanitary t sanitary { Daily cover 
map symbol | fields | areas ! landfill I landfill | for landfill 
oN Bane Fs Toca Se ee et 
1 1 1 t ! 
Ijam: I H { ' ! 
Is---------------~ | Severe: |Slight----------- 1Severe: | Severe: | Poor 
| peres slowly, H { wetness, {| wetness. | too clayey, 
| wetness, i | too clayey. ! | wetness. 
i ! ! { r 
i) 1 ' { i 
Kaman: I I I ' { 
Kanuatensotessdocee \Severe: 'Moderate: | Severe: | Severe: {Poor 
| floods, | excess humus. i floods, | floods, | too clayey, 
| wetness, I | too clayey, | wetness. | wetness. 
} peres slowly. | | wetness. I I 
1 t 1 1 t 
i) 1 ' 1 ' 
Katy: I ! i 1 H 
Kfsuee snes cosceeee | Severe: \Slight----------- i\Moderate: iModerate: (Fair: 
|} peres slowly, I | wetness. | wetness. { thin layer. 
| wetness. H H | H 
I i H I I 
Kenney: f H ! ! i 
Kn------------+---- | Slight----------- ‘Severe: \Moderate: Severe: {Fair 
i | seepage. | too sandy. | seepage {| too sandy. 
1 1 ! ! 1 
1 ! ' i) ! 
Iku: H ! I | | 
Kenney part------- | Slight----------- |Severe: itModerate: i Severe: iFair 
I | seepage. | too sandy. | seepage. | too sandy. 
t t 1 1 ! 
t 1 i) ' ! 
Urban land part. | I { I { 
! { ! 1 ! 
! 1 i ' i} 
Lake Charles: I H I ' t 
LeA---------------- | Severe: {Slight----------- iSevere: |Severe: }Poor: 
| peres slowly, | {| too clayey, | wetness, | too clayey. 
i wetness. Hl i wetness. | | 
' 1 ' 1 i) 
‘ 1 ' 1 I 
LOBs-s<-23545>--5-2 'Severe: \Moderate: Severe: | Severe: |Poor: 
i peres slowly, | Slope. | too clayey, | wetness. ;} too clayey. 
i wetness. } | wetness. i | 
! i) ! 1 1 
i) 1 ' i} i 
Thu: I i i H I 
Lake Charles part-|Severe: {Slight----------- iSevere: ;Severe: iPoor 
i peres slowly, | |} too clayey, | wetness. ! too clayey. 
| wetness. I } wetness. | | 
1 ! ' i} 1 
1 1 i I t 
Urban land part. | H i i ! 
1 1 1 ! 1 
qT ' i) i) i} 
Midland: t I i i i 
Md ------------~+---- \Severe: | Slight----------- Severe: | Severe: {Poor: 
| peres slowly, H | too clayey, } wetness. | too clayey, 
| wetness. { | wetness. | | wetness. 
t , t I t 
I ' f) i) i) 
IMu: H { ! I H 
Midland part------ |Severe: iSlight----------- iSevere: isevere: iPoor: 
| peres slowly, i | too clayey, | wetness. | too clayey, 
} wetness. i i wetness. I | wetness, 
! 1 ! i 1 
i) 1 t J ! 
Urban land part. | { i { I 
1 1 ! 1 ! 
i) t i 1 ! 
Nahatche: H i i i H 
Na----------------- i Severe; iSevere: iSevere: Severe: {Fair: 
i floods, {| floods, | floods, | floods, | wetness. 
i wetness. i wetness. i wetness. | wetness. { 
H I ! H ' 
Ozan: H ! i | { 
Qasastenuceesocelos \Severe: |\Slight----------- iSevere: i Severe: {Poor: 
| wetness, { | wetness. i wetness. | wetness. 
{ peres slowly. i { { ! 
H H i { I 
lon: H H I ! | 
Ozan part--------- iSevere: {Slight ----------- | Severe: |Severe: | Poor: 
wetness, I wetness. i wetness. 1 wetness. 
1 1 ! 
\ 1 1 
! t i 
' t 1 
t f) ! 
1 i 1 
! 1 t 


See footnotes at end of table. 


Soil name and 
map symbol 


ee Sp emilee rea ei el ee ea ee 


Ur. 


lyn: 
Vamont part---~---- 


Urban land part. 


Voss: 
Vo, 1Vs------------ 


lwy: 
Wockley part----~-- 


Urban land part. 


TABLE 9.~-S 
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ANITARY FACILITIES-~-~Continued 


Septic | tank 


t 


i 
absorption | Sewa 
fields ! 
1 i 
t ¢ 
i ! 
t I 
| Severe: {Slight 
| peres slowly, ! 
| wetness. ' 
' 1 
i} 1 
| Severe: iModera 
| peres slowly, | slope 
| wetness. ! 
i I 
1 1 
' ' 
i) 1 
! 1 
1 ! 
' i) 
H I 
{Severe: |Slight 
| wetness, | 
| peres slowly. H 
' 1 
' 1 
| Severe: |Modera 
| wetness, } Slope 
| peres slowly. } 
i I 
! i 
iSevere: |Modera 
| wetness, i slope 
i peres slowly. | 
! t 
' 
! 1 
t 1 
‘ 1 
I ! 
iSevere: iSevere: 
| floods, | flood 
| wetness. | seepa 
{ | wetne 
I I 
i ! 
iSevere: [Slight 
| peres slowly, | 
| wetness. I 
I ! 
! i 
|Severe: 1Slight 
{| percs slowly, | 
| wetness. { 
' I 
1 i 
! i) 
L ieee 


i Trench is Area a 
t 
ge lagoon | sanitary i sanitary I Daily cover 
areas I landfill landfill for landfill 
1 
Sr rece ams ages inaied tes Cece PER INGE Ra RL age aa a 
I I H 
o---------- iModerate: iModerate: 1Good. 
! wetness. i wetness. 
i) i) 
t ' 1 
} I I 
te: iModerate: iModerate: |Good. 
% | wetness. | wetness. 
i if 1 
1 ' i 
I H ! 
1 ! t 
1 i} i 
{ { | 
H H ' 
{ i i 
oe {Severe: {Severe: }Poor: 
| too clayey, | wetness. | too clayey. 
| wetness. H ! 
1 1 1 
I I i 
te: iSevere: iSevere: |Poor: 
‘ | too clayey, i wetness. | too clayey. 
‘ wetness. H H 
H H i 
H i I 
te: |Severe: 1Severe; | Poor: 
; | too clayey, | wetness. 1 too clayey. 
| wetness. i I 
I i I 
I H I 
i H H 
! ' i 
' t ' 
: |Severe: {Severe: +Poor: 
Ss, | floods, | Floods, | seepage, 
ge, | seepage, 1 seepage. | too sandy. 
ss. '‘ too sandy. I H 
H I i 
i ' 1 
t t i 
we ee iModerate: |Moderate: |Fair: 
; wetness. | wetness. it thin layer. 
' i 
t 1 1 
t ' 1 
woe eerste iModerate: iModerate: iFair: 
} wetness. { wetness. | thin layer. 
' 1 i 
1 I 1 
H H I 
i { H 
es ae PT i a St a ee ae 


IThis mapping unit is made up of two or more dominant soils. See mapping unit description for the 


composition and behavior of the soils. 
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SOIL SURVEY 


TABLE 10.--BUILDING SITE DEVELOPMENT 


[No interpretations made for Urban land, properties are too variable. 
terms that describe restrictive soil 


Urban land part. 


See footnotes at end of table. 


features are defined in the Glossary. 


"slight," "moderate," and "severe."] 
- ; evry ~~" Dwellings { Dwellings 
Soil name and t Shallow H without H with 
map symbol I excavations { basements | basements 
soe ead see te ee ih eS 
| I I 
Addicks: ! I I 
eee {Severe: iSevere: iSevere: 
| wetness, i wetness. | wetness. 
1 1 t 
1 ( 
1 ' I 
TAk: ' H 
Addicks part----~-- | Severe: iSevere: |Severe: 
| wetness. {| wetness. | wetness. 
I i H 
| i H 
Urban land part. | i H 
i i ' 
i t ' 
Aldine: | H H 
Am--~------+------- | Severe: itModerate: Severe: 
| wetness. i wetness. | wetness. 
1 ! 1 
1 ' i 
Van: ' i i 
Aldine part------- | Severe: |Moderate: |Severe: 
i wetness. | wetness. | wetness. 
1 i) ! 
i) i i} 
Urban land part. | ! Hl 
{ { H 
Aris: H ' ! 
Ap----------------- {Severe: iSevere: | Severe: 
} wetness. } wetness. ; wetness. 
H I H 
t 1 { 
t 1 i) 
Tar: ' H ' 
Aris part--------- iSevere: |Severe: {Severe: 
{ wetness. i wetness. { wetness. 
H H H 
{ { H 
Gessner part------ Severe: |Severe: |Severe: 
| wetness. i wetness. | wetness. 
' 1 t 
| ! | 
las: i I { 
Aris part--------- |Severe: | Severe: iSevere: 
| wetness. | wetness. | wetness. 
1 1 i 
! ! | 
Urban land part. | H | 
t i t 
' ' 1 
Atasco: I { I 
AtB-~--------------- \Severe: iModerate: iModerate: 
} wetness. | low strength. | low strength, 
H H | wetness. 
1 ! i 
1 ! i) 
Beaumont: | { { 
Pawo et ese eee tes ‘Severe: |Severe: i Severe: 
| wetness, { wetness, | wetness, 
i too clayey. | low strength, | low strength, 
' | shrink-swell. | shrink-swell. 
t 1 t 
t i} t 
Be: } i I 
Beaumont part----- Severe: Severe: | Severe: 
wetness, | wetness, | wetness, 
too clayey. | low strength, i low strength, 
| shrink-swell. ; Shrink-swell. 
1 ! 
1 H 
t 1 
i) ! 
' i} 


"Shrink-swell" and some of the other 


Small 
commercial 
buildings 


Severe: 
wetness, 
c 


orrosive. 


Severe: 
wetness, 
corrosive. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Severe: 
corrosive, 
wetness. 


1 

I 

! 

! 

' 

i) 

1 

{ 

I 

1 

1 

1 

' 

1 

1 

t 

i 

1 

1 

1 

i 

1 

i 

i] 
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| 

i 

1 

i} 

i 

i] 

1 

1 

1 

1 

1 

i) 

1 

i) 

| 

i 

1 

i) 

‘ 

4 

! 

1 

1 

1 

i 

1 

i) 

1 

1 

i 

t 

i} 

! 

{ 

1 

' 
iSevere: 
| corrosive, 
} wetness. 
' 
, 
' 
! 
! 
! 
I 
: 
' 
t 
' 
t 
1 
i} 
t 
! 
t 
' 
' 
i) 
' 
! 
1 
1 
! 
' 
' 
1 
i 
i} 
1 
i) 
' 
1 
t 
1 
1 
i) 
1 
t 
i 
! 
! 
' 
1 
1 
1 
1 
1 
! 
i) 
1 
f) 
1 
I 
' 
, 
H 
1 
1 


s 


orrosive. 


Severe: 
corrosive, 
w 


etness. 


Moderate: 


° 
low strength. 


Severe: 
wetness, 
corrosive, 
shrink-swell. 


Severe: 
wetness, 
corrosive, 
shrink-swell. 


See text for definitions of 


Local roads 
and streets 


Severe: 
wetness, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
wetness, 
low strength. 


wetness, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
low strength. 


Severe: 
wetness, 

low strength, 
shrink-swell. 


Severe: 
wetness, 
low strength, 


t 
1 
1 
' 
! 
! 
I 
! 
{ 
i 
1 
I 
t 
t 
f) 
! 
i) 
! 
i) 
i) 
t 
' 
1 
{ 
! 
' 
1 
t 
{ 
i) 
t 
i 
t 
t 
# 
iy 
! 
1 
1 
i) 
i 
1 
1 
i 
1 
‘ 
! 
1 
H 
' 
1 
1 
i} 
i 
! 
1 
1 
! 
H 
Severe: 
{ 
| 
i} 
' 
L 
‘ 
if 
, 
1 
i} 
! 
i} 
i) 
' 
7 
' 
t 
I 
i} 
i} 
i) 
! 
1 
1 
t 
' 
' 
t 
! 
1 
i} 
i) 
t 
' 
! 
i) 
1 
i 
1 
1 
1 
1 
i} 
1 
H 
| shrink-swell. 
1 
I 
| 
! 
1 


' 
i 
' 
Urban land part. | 
' 
, 
' 
t 
1 
I 


TABLE 10 
Sear alae re aml ea ae a a 
Soil name and I Shallow 
map symbol | excavations H 
See Doe dite erates Ses Se te AL 
{ i 
Bernard: } H 
Bd---------~-------- | Severe: ! 
| wetness, H 
| too clayey. \ 
i { 
! ' 
Be: ! { 
Bernard part------ | Severe: 
} wetness, | 
too clayey. H 
1 
! 
Edna part--------~- | Severe: 
| wetness, { 
|} too clayey. H 
I H 
! H 
\Be: ' I 
Bernard part------ i Severe: 
| wetness, 
too clayey. { 
' 
! ! 
Urban land part. | 
I 1 
! i) 
Bissonnet: i I 
Bn-----~------------ iSevere: Hl 
| wetness. 
1 1 
1 i 
Boy: { i 
Bo~---------------- | Severe: H 
| too sandy, ! 
wetness. { 
' 
'} ' 
Clodine: : t 
Cd------------~----- iSevere: ! 
| wetness. i 
i H 
I H 
Ce: | H 
Clodine part------ \Severe: 
wetness. 
! 
, 
Edna: ' 
Ed-------------~--- Severe: | 
| wetness, i 
i too clayey. | 
I I 
I H 
Gessner: { H 
Ge, 1Gs------------ | Severe: ! 
: wetness. \ 
I H 
H H 
Igu: \ i 
Gessner part------ iSevere: 
| wetness. 
H H 
H { 
Urban land part. | I 
1 t 
i 1 
Harris: H H 
Ha----------------- iSevere: H 
{ wetness, 
| too clayey, i 
| floods. 
' t 
' ' 


See footnotes at end of table. 


HARRIS COUNTY, TEXAS 


---BUILDING SITE DEVELOPMENT--Continued 


without 
basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 

low strength, 
floods. 


Dwellings 


“Dwellings 
with 
basements 


Severe: 
wetness, 
shrink-swell, 
low strength. 


wetness, 
shrink-swell, 
low strength. 


wetness, 
shrink-swell, 
low strength. 


wetness, 
shrink-swell, 
low strength. 


vere: 
etness. 


=o 


wetness, 
shrink-swell, 
low strength. 


wetness, 
low strength, 
floods. 


Small 
commercial 
buildings 


i 
i 
i 
i} 
i 
' 
| 
| 
! 
i 
i 
| 
i 
{ 
i 


Severe: 
wetness, 
shrink-swell, 
corrosive. 


Severe: 
wetness, 
shrink-swell, 
corrosive. 


Severe: 
wetness, 
corrosive, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell, 
corrosive. 


Severe: 
wetness. 


Moderate: 
wetness. 


wetness, 
corrosive. 


Severe: 
wetness, 
corrosive. 


Severe: 


wetness, 
corrosive, 
shrink-swell. 


Severe: 
wetness, 
corrosive. 


Severe: 


1 
uy 
i 
I 
! 
L 
! 
1 
i 
1 
1 
' 
' 
i} 
i} 
1 
i) 
1 
1 
1 
1 
i 
i] 
| 
i 
I 
a) 
i 
1 
i 
' 
1 
1 
1 
t 
1 
1 
i} 
i) 
1 
1 
1 
I 
7 
! 
t 
i 
1 
I 
1 
1 
1 
i} 
if 
i 
' 
, 
1 
t. 
1 
1 
i} 
! 
! 
i 
i 
i) 
I 
1 
1 
1 
1 
1 
t 
I 
H 
iSevere: 
1 
i 
' 
i 
1 
1 
! 
! 
! 
! 
' 
1 
, 
' 
1 
t 
' 
i} 
t 
' 
t 
1 
! 
! 
t 
i 
' 
! 
' 
1 
1 
i) 
! 
i 
! 
i) 
fp 
1 
' 
i} 
1 
i 
i} 
i) 
! 
! 
! 
i) 
H 
! 
1 
! 
t 
1 
t 
1 
t 
i} 
i) 
i) 
! 
! 


wetness, 
corrosive. 


Severe: 
wetness, 
corrosive, 
floods. 


procccco 


Local roads 
and streets 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Moderate: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
wetness, 

low strength, 
floods. 
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94 SOIL SURVEY 


TABLE 10.--BUILDING SITE DEVELOPMENT-~-Continued 


low strength. 


a | | Dwellings ' Dwellings } Small f 
Soil name and | Shallow i without | with ' commercial ! Local roads 
map symbol { excavations I basements H basements { buildings | and streets 
a fasenel are aes mee i aaa pepe Sa Bee 
{ { t t j 
Hatliff: i I { ! I 
Hf----------------- | Severe: | Severe: i Severe | Severe: | Severe: 
| Floods, | floods, | floods, | floods, | floods, 
| wetness. | wetness. | wetness. | wetness. | wetness. 
+ { i) ! 1 
' 1 t i) 1 
Hockley: } ' ! { | 
HoA, HoB---~~------ |Moderate: |Moderate: iModerate: tModerate: |Moderate: 
i wetness. | low strength. | low strength, | low strength. } low strength. 
H | {| wetness. { \ 
I ! H ! ' 
Ijam: I H { H I 
Is---------------- | Severe: | Severe: i Severe: | Severe: | Severe: 
i wetness, | wetness, | wetness, | wetness, | wetness, 
| too clayey. | low strength, | low strength, | low strength, | low strength, 
I } Shrink-swell. | shrink-swell. | shrink-swell. | Shrink-swell. 
1 1 ! ! : 
1 i} i) ! ' 
Kaman: H ' ' { ' 
Ka-------~--------- iSevere: | Severe: iSevere: iSevere: | Severe: 
| floods, | floods, | floods, | corrosive, | floods, 
1 too clayey, } wetness, | wetness, | floods, } low strength, 
| wetness. } Shrink-swell. | shrink-swell. shrink-swell. | shrink-swell. 
! 1 t 1 
' t t ' ! 
Katy: I I ! i I 
Ufunceenncecie nee ‘Severe: | Severe: Severe: Severe: {Severe: 
| wetness. ) wetness. | wetness. | wetness, | low strength. 
1 : i | corrosive. 
' I I { | 
Kenney: H H { { | 
Knessso2 ooo en see3 ‘Severe: iSlight---------- | Slight----------- {Slight----------- iSlight. 
| too sandy. ! I { ! 
{ } | ! H 
Iku: I I t H ' 
Kenney part------- {Severe: iSlight---------- iSlight----------- | Slight----------- iSlight. 
| too sandy. I i { H 
| 
Urban land part. {| H i 
1 t 1 
' I ' t ' 
Lake Charles: I I | { I 
'LeA, LeB----------- | Severe: |Severe: iSevere: i Severe: iSevere: 
| too clayey, } wetness, | wetness, | wetness, } shrink-swell, 
| wetness. | low strength, | low strength, | Low strength, ; low strength. 
' | shrink-swell, | shrinkeswell. | shrink-swell. 
t 1 i) ' i} 
' 1 1 ' 1 
Thu: | H 1 H ' 
Lake Charles part-jSevere: |Severe: 1Severe: iSevere: {Severe: 
{| too clayey, } wetness, { wetness, | wetness, | shrink-swell, 
} wetness. |} low strength, | low strength, | low strength, | low strength. 
: ! shrink-swell. | shrink-swell. | shrink-swell. ; 
1 ! ! i) 1 
! i) i t 1 
Urban land part. | | 
! 
i) i) £ i) 1 
Midland: H I i | I 
Md+-------~-------- iSevere: iSevere: |Severe: iSevere: \Severe: 
{| too clayey, | shrink-swell, i shrink-swell, | shrink-swell, | shrink-swell, 
| wetness. | low strength, | low strength, {| low strength, | low strength, 
| | wetness. | wetness. | wetness. } wetness. 
' 1 1 t ! 
' 1 ! ' ! 
IMu: H ' { H ! 
Midland part------ iSevere: |Severe: Severe: | Severe: isevere: 
| too clayey, | shrink+swell, | shrink-swell, | shrink-swell, | shrink-swell, 
| wetness. | low strength, | low strength, } low strength, | low strength, 
| i wetness. | wetness. | wetness. | wetness. 
1 t ! i: ! 
it if i) i) i) 
Urban land part. } ! i { ! 
t { ! ' t 
t t i) , 1 
Nahatche: { I ! H ! 
Na----------------- |Severe: iSevere: iSevere: |Severe: Severe: 
floods, | floods, | floods, | floods, | floods, 
i wetness. } wetness. i wetness. | wetness, 
' ' ' ' 
| | ! | 


See footnotes 


' 
f) 
1 wetness. 
1 
i 
+ 
i 


at end of table. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


{ i Dwellings I Dwellings } Small | 
Soil name and t Shallow | without H with f commercial q Local roads 
map symbol ' excavations } basements i basements i buildings ! and streets 
a aE ea a No See a ak Adee al ee 
i ! i} i I 
Ozan | ! ! ' ' 
Oaqw--------------- | Severe: iSevere: Severe: | Severe: {Severe: 
i wetness, | wetness. | wetness. { wetness. wetness. 
1 1 1 i} 
' i) ! i t 
lon: | H H I i 
Ozan part--~~----- |Severe: |Severe: |Severe: iSevere: iSevere: 
| wetness. i wetness. | wetness. | wetness. | wetness. 
! ! t 1 t 
! ! f) 1 t 
Urban land part. } H ' I H 
1 1 ' i 1 
I I ' 1 1 
Segno: ' I { I | 
SeA, SeB----------- iModerate: iModerate: iModerate: iModerate: iModerate: 
| wetness. | wetness. | wetness. | wetness. |} low strength. 
1 1 t t 1 
! ! i i 1 
Urban land: ! I I ! 
Ur. ! i ! H H 
| ! { i { 
Vamont: H I i i i 
VaA, VaB----------- iSevere: | Severe: iSevere: i Severe: iSevere: 
| too ¢layey, | shrink-swell, | wetness, | corrosive, { low strength, 
| wetness. | low strength. | shrink-swell, | low strength, | shrink-swell. 
' | | low strength. | shrink-swell. I 
1 1 1 13 1 
1 i 1 I 1 
Wn: ' ' 
Vamont part-----.-- |{Severe: Severe: iSevere: iSevere: iSevere: 
| too clayey, | shrink-swell, | wetness, | corrosive, i low strength, 
| wetness. | low strength. | shrink-swell, | low strength, | shrink-swell. 
t f | low strength. i shrink-swell. | 
' t 1 t 1 
' t 1 1 i 
Urban land part. | i ! | | 
I | { { I 
Voss: i H { i i 
Vo, 'VS-----------~ iSevere: |Severe: \Severe: Severe: \Severe: 
| floods. | floods. | floods, | floods, | floods. 
| | wetness. wetness. I 
t i 1 
1 ! 1 ' i) 
Wockley: i | | t | 
Wo-----+------~-+--- Severe: iModerate: |Severe: 'Severe: |Moderate: 
| wetness. | wetness. | wetness. | corrosive, | wetness. 
i i H | wetness. f 
H H { i i 
wy: | | | 
Wockley part------ iSevere: iModerate: |Severe: i Severe: |Moderate: 
i wetness. { wetness, | wetness, i corrosive, | wetness. 
| | : | wetness. | 
H i | H I 
Urban land part. | H | { { 
Pe ees eee aE) Se deen ee oe pe A li ta a en ra i 


IThis mapping unit is made up of two or more dominant soils. See mapping unit description for the 
composition and behavior of the soils. 
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[No suitability determined for Urban land; 
terms that describe restrictive soil features are defined in the Glossary. 


Addicks: 


SOIL SURVEY 


TABLE 11.--CONSTRUCTION MATERIALS 


"good," "fair," "poor," and Nunsuited."] 


Soil name and 
map symbol 


1 
I 
H Roadfill 
| 
| 
1 


re a a ae re a em aecetemnrencnn ents ce ae RN ee ae kp 


! 
' 
1 


i 
Ad-------------~+----- \Poor: 
| wetness, 
i; low strength. 
t 
t 
lak: | 
Addicks part-------- {Poor: 
wetness, 


Urban land part. 


low strength. 


Aldine: 
Amana 2. --- eee {Poor: 
| low strength. 
i) 
! 
Tan: H 
Aldine part--------- |Poor: 


t 
! 
Urban Land part. H 
1 
1 
i} 
' 
1 


low strength. 


Aris: 
Ap---------------~---- i Poor: 
! wetness, 
| low strength. 
1 
4, 
Var; H 
Aris part----------- | Poor: 
i wetness, 
| low strength. 
! 
! 
Gessner part---~~---- tPoor: 
| wetness, 
| low strength. 
, 
' 
TAs: { 
Aris part------~---~ |Poor: 


Urban land part. 


Ata 


sco: 


wetness, 
low strength. 


ween eee =~ == |Poor: 
low strength. 


Ba------------------- Poor: 
| low strength, 
i wetness, 
| shrink-swell. 
t 
i) 

1Be: ' 

Beaumont part------- Poor: 


Urban land part. 


Bernard: 


See 


low strength, 
wetness, 
shrink-swell. 


wee eee ee Poor: 

| low strength, 
| Shrink-swell. 
1 
1 


footnotes at end of table. 
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' 
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t 
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i} 
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t 
t 
' 
1 
! 
1 
I 
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i} 
1 
t 
Hl 
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t 
i} 
1 
| 
| 
J 
1 
i 
' 
t 
i 
| 
i 
t 
( 
i} 
i 
i 
It 
i} 
Hl 
I 
l 
t 
| 
i 
1 
U 
Hl 
I 
1 
I 
Hl 
| 
t 
i} 
1 
1 
t 
U 
4 
4 
1 
1 
i} 
i 
t 
i} 
t 
1 
I 
1 
' 
I 
1 
i 
1 
1 
' 
i) 
I 
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Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


properties are too variable. 


1 
I 
1 
1 
' 
{ 
‘ 
i 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Poor: 
wetness, 


Poor: 
wetness. 


Good. 


Good. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Fair: 
thin layer. 


Poor: 
wetness, 
too clayey. 


Poor: 
wetness, 
too clayey. 


Poor: 
too clayey. 


"Shrink-swell" and some of the other 
See text for definitions of 
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i 
1 
J 
1 
d 
i 
i 
1 
i 
i 
é 
’ 
t 
i 
i 
i 
i 
i 
i 
' 
i 
é 
‘ 
1 
t 
i 
i 
a 
1 
1 
' 
i 
' 
i 
{ 
1 
j 
' 
j 
i] 
i 
i 
i 
i 
é 
‘ 
d 
i 
i 
i 
' 
' 
' 
i 
i 
i 
i 
i 
1 
i 
i 
i 
i 
' 
‘ 
i 
' 
i 
i 
' 
i 
' 
i 
i 
t 
' 
i 
4 
t 
t 
t 
i 
i 
t 
‘ 
i 
| 
' 
' 
) 
‘ 
i 
i 
i 
i 
| 
i 
| 


i} 1 
1 i) i) 
Soil name and i Readfill i Sand | Gravel | Topsoil 
map symbol { : H 1 
ct eee es oly Bs bate ed ee le nl toy Se oe 
| { j { 
Bernard: | i H | 
Be: I H ' i 
Bernard part-~------ |Poor: !Unsuited------------ ~|Unsuited-~--- oe iPoor: 
| low strength, i I | too clayey. 
| Shrink-swell. H { { 
‘i t i 1 
t i 1 ! 
Edna part---~-~-----~- iPoor: tUnsuited-----~------- |Unsuited------------- {Poor: 
| wetness, : { i wetness. 
| shrink-swell, i H 
| low strength. ! H i 
I I i H 
‘Bg: 
Bernard part—------~ \Poor: |Unsuited---~~--~---~-- iUnsuited----~--------- iPoor: 
| low strength, ! | | too clayey. 
| shrink-swell. H i 
' t ba t 
& 1 ' ! 
Urban land part. ! { ! I 
! ! ! 1 
' ! t 1 
Bissonnet: H { H i 
Bn----+------- one eee i Poor: tUnsuited..---------.- \Unsuited------- rere !Poor: 
| low strength. { | | wetness, 
! ! i) ' 
i ! i) ' 
Boy: ! H 
Bo-----------------+-- iFair: }Poor: excess fines--{Unsuited~-----~~----~- 1Poor: 
H wetness, | { too sandy. 
1 , 
1 t i} ' 
Clodine: ; | t 
Cd---+------~---~------ \Poor: tUnsuited~--~~~-----~-- tUnsuited--------~--.- \Poor: 
| wetness, | i {| wetness. 
H I H I 
‘Ce: 
Clodine part-------- \Poor: iUnsuited--------~---- |Unsuited-~----------- | Poor: 
| wetness, H ' | wetness. 
' 1 L i 
J ' if ' 
Urban land part. H H } 
i} t t i 
! i) t i) 
Edna: y i y i 
Ed----------+-+------~ iPoor: |Unsuited-~---------.. |Unsuited--------- ~---{Poor: 
| wetness, H : ' wetness. 
| Shrink-swell, | H i 
| low strength. H ! ! 
t t 1 t 
ie t t t t 
Gessner: } | ! { 
Ge, !Gg---------~---- |Poor: | Unsuited------------- }Unsuited-~-------- ~--| Poor: 
| wetness, t { i wetness. 
| low strength. H | 
H ' { H 
leu: { ! i 
Gessner parte-+------ iPoor: |Unsuited----.----- ~--/Unsuited------------. Poor: 
t wetness, | ! | wetness. 
low strength. | I ! 
! t , 
t ! 1 , 
Urban land part. | { | 
t ' I 1 
i t t t 
Harris: i I | H 
Ha--------------- ----{ Poor: |Unsuited-++~--------- |Unsuited----------- ~-{| Poor: 
| wetness, ' H } wetness, 
| low strength, \ : {| too clayey, 
| shrink-swell. I | | excess salt. 
t 1 ! ! 
1 1 i) ! 
Hatliff: ! | H H 
Hf-~-~-~----------- ~--|Good-------~------~-__ iFair: excess fines---!Unsuited-------~-----~ Poor: 
I | { | too sandy. 
I 1 t 1 
' i) ! i) 
Hockley: | | : H 
HoA, HoB~--~--------- iFairs: | Unsuited----.~-------- iUnsuited----- woeee-e- iGood. 
1 
! 
i) 
t 


i low strength. i 
' ! 
! ' 


See footnotes at end of table. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


| 
| 
| 
| 
| 
| 


t 1 ! 
i) i} 1 _ 
Soil name and | Roadfill Sand Gravel Topsoil 
map symbol i 
sg ae ai en ee a a a a ee 
| ! ! | 
Ijam H { ( : 1 
[g-----~--------+~--- Boerne {Unsuited------------- ‘Unsuited------------- iPoor: 
{| low strength, H wetness, 
| shrink-swell, i { too clayey, 
| wetness. { | excess salt. 
Kaman: i ! { \ 
Ka----------------+---- ‘hour lUnsuited---------<--- | Unsuited--+---------- iPoor: 
| low strength, H too clayey, 
' shrink-swell, I wetness. 
| wetness. 
| 1 
i) 1 i) { 
Katy: H I : ! . i 
ed eae ee ee eee eee ee iPoor: \Unsuited-----~-------- | Unsuited--~----------- iGood. 
' low strength. t 
Kenney: ! \ i I 
oe ae enna n ene tGaed poe n eno ‘Poor: excess fines--|Unsuited------------- |Poor: 
m ! 1 oe d 
I { | too sandy. 
t i) H 
i ' 1 
i 1 t 
: fi 1U uited------------- 'Poor: 
Kenney part--~------ | GO0d ----- ee enn n ern {Poor: excess ines--1 ns : 4 
i too sandy. 
H 1 
' ' t , 
Urban land part. | 
i) i) t ! 
Lake Charles: i ; ; : 
LeA, LeB-----~------- iPoor: iUnsuited---~--------- | Unsuited wo eee een iPoor: : 
{| low strength, { too clayey. 
| shrink-swell. | i 
i) ' | 
i) i) i) 
i ' ' 
be 1y bbed------------- [Bowie 
Lake Charles part---j|Poor: i\Unsuited------------=- nsuited---- : 
| low strength, H too clayey. 
| shrink-swell. i ' 
a 
i 1 ' i 
Urban land part. 
i) i} U { 
Midland: I H i ; i 
Md -----~------------- {Poor: iUnsuited--~--------<- |Unsuited------------- | Poor: 
| shrink-swell, } ‘ 1 thin layer. 
| low strength, i 
| wetness. | 
1 
i) f) 1 d 
IMu: I i t ; H 
Midland part-------- |Poor: |{Unsuited------------ iUnsuited eae een een | Poor: 
| shrink-swell, H 1 thin layer. 
| low strength, | 
| wetness. i 
t 
i) i) ' i 
Urban land part. 
iy t i} i 
Nahatche: H i H : bn 
Na-~----------------- Poor {Unsuited-----~------- |Unsuited--------~---- iFair: 
| low strength, H { too clayey, 
| wetness. { H wetness. 
I I i 
Ozan: ' ' i ; | 
Oa------------------- tPoor: iUnsuited ee iUnsuited eee cree nee aga 
i wetness. | | we ness. 
{ 1 t : 
Ton: i | H { 
Ozan part----------- {Poor: | Unsuited--~---------- iUnsuited ween cee ncn cee |Poor: 
i wetness. wetness. 
t 
I i. ' \ 
Urban land part. 
t i i ' 
1 ' 
Segno H H , . ' . 
Sea, SeB---~--------- \Fair: iUnsuited occ ee nnn nne- {Unsuited------------- iPair: 
H 
1 


{| low strength. thin layer. 
H , 
i) 


See footnotes at end of table. 


' 
i 
i 
i 
i 
{ 
i 
i 
i 
i 
i 
| 
i 
i 
i 
i 
i 
i 
t 
{ 
i 
' 
1 
1 
fl 
| 
‘ 
| 
' 
i 
\ 
| 
| 
i 
| 
j 
1 
| 
i 
1 
| 
{ 
i) 
i 
( 
‘ 
i 
i 
t 
t 
i 
t 
i 
1 
{ 
i 
i 
1 
{ 
i 
f) 
i 
fl 
i) 
i 
( 
i 
i 
I 
i 
i 
{ 
i 
i 


Soil name and 
map symbol 


Urban land: 
Ur. 


lyn: 


Voss: 

VG, “Veenceceoeese. 
Wockley: 
Wo------+~~-------- 
Wy: 

Wockley part------ 


Urban land part. 


a Pe ne 


FESS Ee Pee pete ed 
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Roadfill 


Poor: 
low strength, 
shrink-swell. 


Poor: 
low strength, 
shrink-swell. 


Fair: 
wetness. 


Fair: 
wetness. 


Unsuited 


Unsuited 


Sand 


t 

i) 1 

t Gravel } Topsoil 
1 1 

1 H 

Hee RE Fateh Se te 6 EES Rc ed a ect SS 
i} 1 

t } 

' 

i t 

1 1 

! 1 

1 A. 

t i) 

! | 

i Unsuited------------- |Poor: 

I i too clayey. 
I I 

1 i 

1 | 

I H 
|Unsuited------------- |Poor: 

I | too clayey. 
H | 

1 I 

1 1 

' 1 

' i 

1 t 

1 1 

j I 
|Unsuited---------~--- |Poor: 

H | too sandy. 
! H 

i H 

| Unsuited------------- 1Good. 

' t 

: \ 

i] ! 

H t 
iUnsuited------------- |Good. 


Lae ce cee ere se cee were vere erence me cree Le ee ee ee a ee 


1This mapping unit is made up of two or more dominant soils. See mapping unit description for the 
composition and behavior of the soils. 
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[No interpretations made for Urban land, properties are too variable. "Seepage" and some of the other terms that 
describe restrictive soil features are defined in the Glossary. See text for definitions of "slight," 
"moderate," and "severe."] 


low strength, wetness. wetness, 


1 ! 

i} t 

{ { unstable fill. 
if t 

1 I 


ae aa ieee Limitations for-~ saree a Features affecting-- 

Soil name and | Pond | Embankments, |} ' } Terraces | Grassed 
map symbol { reservoir | dikes, and | Drainage | Irrigation H and { waterways 
OE eer oe Ae aS) L POVCCS 6 het A _._._-diversions {| 

j { { ‘ I i 
Addicks: { { { { { i 
Ndssceosoc oe conce: |\Moderate: iModerate: |Favorable-----~ iWetness------~- |Wetness------~-- itWetness. 
| seepage. ! low strength. ! ! { H 
{ { { { { H 
Tak: H { H H | { 
Addicks part----{|Moderate: iModerate: {Favorable----+ ~(Wetness-------- |Wetness-------- iWetness. 
| Seepage. low strength. i i 
{ 1 1 | | { 
Urban land part. | | 
‘ i) ' ' i t 
Aldine: f i { { { ' 
Am-----+++.------ iSlight~--~-~--- !Moderate: {Peres slowly---|{Wetness, {Wetness, iWetness, 
{ { unstable fill,| {| peres slowly. | percs slowly. | 
I | low strength. | { { I 
H { { { { H 
Tan: { { i | { I 
Aldine part-~~---{Slight--------- iModerate: {Peres slowly---{Wetness, iWetness, {Wetness. 
H it unstable fill,{ | peres slowly. { percs slowly. | 
| | low strength. I I 
1 t { i 
t t t I t t 
Urban land part.| I I i I 1 
I { t H { ‘ 
Aris { i i i | i 
Ap=a=.---+----=-- | Slight--------- iModerate: tWetness, |Wetness, iWetness, iWetness, 
i | low strength, | percs slowly. | peres slowly. | peres slowly. | peres slowly. 
| { compressible. | H I i 
H H { { H ‘ 
lar: f i i { ! { 
Aris part------- | Slight--------- iModerate: iWetness, iWetness, iWetness, iWetness, 
| | low strength, | percs slowly. {| percs slowly. | peres slowly. | percs slowly. 
: { compressible. | | { 
t { f T t 
1 ' t i) 1 I 
Gessner part----;|Slight--------- tModerate: iWetness------~- ;Wetness-~~--~-- |Wetness—-------~ iWetness. 
\ } unstable fill, { i { { 
! { piping. | H { H 
| { { { { H 
Tas: | { H i H H 
Aris part------- i Slight--------.- tModerate: iWetness, |Wetness, {Wetness, {Wetness, 
} { low strength, {| peres slowly. | peres slowly. | percs Slowly. { percs slowly. 
i { compressible. | H 
H { it i H 
Urban Land part.|} H H t i { 
f H ! t { { 
Atasco: I H i t { \ 
AtB-~--+4-~--. -~--/|Slight--------- |Moderate: {Peres slowly---|Percs slowly, {Peres slowly, !Favorable. 
| | low strength, | | wetness. | wetness. { 
{ | unstable fill.! | { H 
t H | f { H 
Beaumont: H | { I { { 
Ba-~---~~--------- | Slight--------- iModerate: iWetness, ;Wetness, iWetness, iWetness, 
t { unstable fill,| peres slowly. | slow intake. | percs slowly. | percs slowly. 
! | low strength. } { { { 
f H { | ! H 
1Be: { H { I H { 
Beaumont part-~-{Slight------~-- iModerate: iWetness, iWetness, iWetness, iWetness, 
{ i; unstable fill,{ percs slowly. | slow intake. | percs slowly. | peres slowly. 
i { low strength. | I H { 
i} { t t t 1 
i} , ' 1 i) i 
Urban land part. | 
i} ( ' i ! t 
Bernard: { { } { H H 
Bd------~--~------- {Slight--------- iModerate: iPeres Slowly---|Slow intake----|Peres slowly, {Peres slowly, 
! [ ! 
! ! | | 
H I H H 


See footnotes at end of table. 


map symbol reservoir 


i] 
| eeneainRa a 
Soil name and jj Pond 
! 
i) 
Beis kn OS 


1 
I 
Bernard: H 
TBe: I 
Bernard part----{Slight--~----~-- 
t 
H 
i 
H 
Edna part------- iSlight--------- 
[ 
H 
1 
f 
! 
Be: ! 
Bernard part----jSlight--------- 
i 
t 
t 
Urban land part. 
i 
i) 
Bissonnet: 
Bil-oas32—e-seo4. {Slight--------- 
1 
! 
1 
Boy: H 
Bo--------------- {Severe: 
| seepage. 
1 
Clodine: H 
Gdesseedctestscus 'Slight--------- 
i 
1 
1 
t 
! 
Ice: { 
Clodine part---~{Slight--------- 
1 
I 
t 
Urban land part.| 
f 
I 
Edna: H 
a !Slight--------- 
t 
{ 
t 
i 
Gessner: { 
Ge, !Gs---------- |Slight--------- 
f 
t 
[ 
H 
{ 
Igu: i 
Gessner part----|Slight--------- 
i 
i) 
1 
| 
Urban land part.} 
t 
i) 
Harris: H 
Ha--------------- iSlight--------- 
[ 
i 
Hatliff: H 
Hf swansea cenen nce iSevere: 
{ seepage. 
{ 
I 
Hockley { 
HoA, HoB--~~--~-- iModerate: 
seepage. 


[ 
t 
1 
t 


See footnotes at end of table. 
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! 
{ dikes, a 
H levees 


tModerate: 
{| low stren 
{| unstable 
1 
{ 
( 


(Moderate: 
unstable 


Moderate: 
low stren 
unstable 


Moderate: 
low stren 
compressi 


unstable 


{ 

{ 

1 

I 

f 
|Moderate: 
I 

i) 

| piping. 
1 

l 

{ 

I 

1 

t 


Moderate: 


piping, 
compressi 


j{Moderate: 
piping, 
compressi 


iModerate: 
unstable 


| 
| 


(Moderate: 
{ unstable 
piping. 
i) 
{ 


iModerate: 
unstable 


piping. 


iModerate: 
unstable 
low stren 


{ 

4 

t 

t 

{ 

{ 

{Severe: 

| seepage, 
{| unstable 
t 

I 

t 

! 

( 

t 

t 


Moderate: 
unstable 


cool eta eae ieee 

nd { Drainage t Irrigation 

! 

ee Serer 

H { 

{Peres slowly---{Slow intake---- 
gth, | t 
fill.| 

f 

{ 1 

{Peres slowly---{Wetness, 
fill.| { peres slowly, 

{ | slow intake. 

i { 

{Peres slowly---{Slow intake---- 
gth, | { 
fill.| { 

{ { 

t { 

1 1 

1 i) 

H t 

{Percs slowly~--|Wetness, 
gth, | | slow intake. 
ble. j { 

) i 

! 1 

{Complex slope, {Complex slope, 
fill,{ cutbanks cave.{ fast intake, 

\ { wetness. 

{ H 

| 

{Percs slowly--~{Wetness, 

| ! peres slowly. 
ble. | { 

i I 

1 1 

{Peres slowly---|Wetness, 

{ { peres slowly. 
ble. | { 

t { 

i, t 

[ d 

t , 

1 1 

t t 

H { 

{Peres slowly---|Wetness, 
fll. { peres slowly, 

{ { slow intake. 

{ { 

| 

iWetness-------- iWetness~-~-----~- 
fill,| { 

{ { 

t 1 

1 i) 

{ { 

|Wetness-~------ |Wetness-------- 
PET st { 

{ { 

{ t 

{ t 

t 1 

t i) 

t t 

{ t 

{Wetness, |Wetness, 
fill,{ floods, | excess salt, 
gth. | peres slowly. { floods. 

[ ! 

iFloods, iFloods, 

| cutbanks cave.{ wetness, 
fill.| | seepage. 

f [ 

{Favorable------ iFavorable----~-- 
fill.| 

1 

1 


___Features affecting-- 


101 


Terraces 
and 


I 
t 
diversions |. 


Peres slowly, 
wetness. 


Wetness, 
peres slowly. 


Peres slowly, 
wetness. 


Wetness, 
peres slowly. 


Complex slope, 
piping, 
wetness. 


Wetness, 
peres slowly. 


Wetness, 
peres slowly. 


Wetness, 
peres slowly. 


Wetness, 
floods, 
excess salt. 


Wetness, 
piping. 


Favorable------ 


[ 
4 
{ 
t 
1 
! 
{ 
( 
! 
| 
1 
| 
i 
| 
1 
| 
[ 
{ 
! 
{ 
i 
| 
1 
( 
t 
| 
i 
| 
i 
| 
! 
i} 
f 
| 
! 
| 
5 
| 
! 
1 
t 
| 
{ 
1 
! 
i} 
! 
i} 
i 
i} 
1 
| 
i 
i} 
f 
! 
! 
| 
! 
| 
[ 
' 
1 
{ 
i 
| 
! 
i} 
f 
1 
t 
1 
1 
| 
1 
1 
i 
1 
! 
| 
q 
U 
q 
1 
' 
| 
t 
| 
i 
{ 
f 
1 
[ 


4 


t 
i} 
4 
\ 
f 
1 
i 
4 
{ 


1 


Grassed 
waterways 


Peres slowly, 
wetness. 


Wetness, 


peres slowly. 


Peres slowly, 
wetness. 


Wetness. 


Favorable. 


Wetness, 
percs slowly. 


Wetness, 
peres slowly. 


Wetness, 
percs slowly. 


Wetness. 


Wetness. 


floods, 
excess salt. 


Wetness. 


Favorable. 
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Urban land part. 


ans Limitations for-- 7p Features affecting-- "UT 
Soil name and | Pond | Embankments, | | { Terraces \ Grassed 
map symbol { reservoir {| dikes, and i Drainage t Irrigation { and { waterways 
cee cate Lense vaR@ass oo) A Levees ffs diversions 7p 4 uae 
I { 1 1 1 [ 
! 1 1 1 { 1 
Ijam { { { { { { 
ISn-0----------= {Slight --------- tModerate: |Wetness, iWetness, iPeres slowly, {Wetness, 
{ { unstable fill,{| peres slowly, {| peres slowly, | wetness. i peres slowly, 
| low strength. {| excess salt. excess salt. | | excess salt. 
t 1 t 1 
t 4 i) i) 4 1 
Kaman: { { { \ { H 
Ka--------------- {Slight--------- |Moderate: |Floods--------- iSlow intake, tFloods, (Floods, 
{ | low strength. | { wetness, { wetness, i wetness, 
{ t { floods. | peres slowly. | peres slowly. 
t 1 1 t 1 
{ t i) 1 4 1 
Katy: { i { { { 
Kf wanna n nen n enn e (Slight --------- (Moderate: iPercs slowly---iPercs slowly, jiWetness, iWetness, 
{ unstable fill.| {| wetness. { peres slowly. {| peres slowly. 
t { 1 t 1 
1 i) ‘ f ' ! 
Kenney: i i { { { 
Knwaaaenn-n----ne (Severe: {Severe: ;Cutbanks cave--{Droughty, {Too sandy, (Droughty, 
i seepage. | seepage. i | fast intake, {| piping, i erodes easily. 
{ { I | seepage. i erodes easily.4 
{ { H ‘ { { 
'Kur { ( i { | 
Kenney part----- iSevere: iSevere: {Cutbanks cave-~|Droughty, {Too sandy, iDroughty, 
| seepage. { seepage. I | fast intake, {| piping, | erodes easily. 
| seepage. erodes easily.| 
I 
! ' $ { ! t 
Urban land part.} I { { { ' 
- ! ! if 1 [ { 
i) i) t i) ' t 
Lake Charles: { { i { { { 
Lea, LeB--------- {Slight---~--~--- (Moderate: |Wetness, {Slow intake, iWetness, iWetness, 
{ { unstable fill,{ peres slowly. | wetness. | peres slowly. | peres slowly. 
I | low strength. | | H | 
i H { t { { 
Lu: { i { { { { 
Lake Charles \ | I { { i 
part----------- {Slight-~------- {Moderate: iWetness, iSlow intake, iWetness, iWetness, 
{ ! unstable fill,{| peres slowly. {| wetness. {| perecs slowly. | peres slowly. 
{ ! low strength. 
{ { i} 1 i) t 
Urban land part. i 
' t t ' ! i) 
Midland: ' { I { H H 
MdssoSeesce soos | Slight--------- ‘Moderate: |\Peres slowly---jSlow intake, {Not needed----~ iFavorable. 
t { compressible, | | wetness, | { 
| {| low strength. | peres slowly. 
H I H i i i 
IMu: { | | i ' \ 
Midland part----|Slight--------- iModerate: {Peres slowly---{Slow intake, iNot needed----- iFavorable. 
H { compressible, | { wetness, H | 
H ! low strength. | percs slowly. 
| 
Urban land part.| 
1 t i i) i) { 
Nahatche: | | { { { { 
Naoe-ss-ss-+seu5 \Moderate: \Moderate: {Floods, {Floods, {Floods, iFloods, 
| seepage. { unstable Fill.t wetness, wetness. wetness. wetness. 
H { { ' { t 
Ozan: { { H { i i 
Qavsesesescecs-2S {Slight--------- 'Moderate: \Wetness, iWetness~-~------ iWetness--~-~--- ;Wetness. 
{ { unstable fill,{no water. { peres slowly. | { 
! ' piping, { { { I 
H | compressible. | { { { 
\ { { i i { 
lon: { { i { t { 
Ozan part------- | Slight--------- \Moderate: {Wetness, {Wetness------8- {Wetness-------- {Wetness. 
unstable fill,{ peres slowly. | 
piping, 
i) t 
H { 
{ { 
H \ 


i { 
i { 
t f 
t { 
. | compressible. 
I [ 
1 ' 
1 ! 
1 I 
i 1 
t t 


See footnotes at end of table. 
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TABLE 12.--WATER MANAGEMENT--Continued 


t itations for-- 0 ot  Peatures affecting=- 0 
Soil name and | | Embankments, ; { i Terraces M Grassed 
map symbol { reservoir { dikes, and I Drainage | Irrigation | and { waterways 
Bie a ha anes | eNOS ad ee ae wh oa evens tones oy 
i) ! i) t 1 1 
Segno: i { t ( t ‘ 
SeA, SeB--------- \Moderate: |Moderate: |Favorable~------ \Favorable------ |Favorable------ (Favorable. 
seepage. | piping. I 
C 1 
i t t ! t i 
Urban land: \ { { { | { 
Ur. { { \ { { 4 
{ i { | t { 
Vamont: ‘ H t t { { 
VaA, VaB-------~-- {Slight--------- iModerate: {Peres slowly---{Slow intake, iWetness, {Peres slowly, 
I { unstable fill,{ : { wetness, { peres slowly. { wetness. 
{ low strength. | | peres slowly. 
\ H { { ‘ ‘ 
‘ni 
Vamont part----- iSlight--------- iModerate: tPercs slowly--~{Slow intake, {Wetness, iPercs slowly, 
{ { unstable fill,!} { wetness, ! peres slowly. { wetness. 
| low strength. | {| peres slowly. | 
‘ 1 { t { { 
Urban land part.t{ { H { | { 
. { { { { { { 
Voss: i { i i { { 
Vo, lVs---------- Severe: {Severe: iFloods, {Fast intake, iPiping, {Wetness, 
i seepage. { compressible, | cutbanks cave.{| seepage, {| wetness, | erodes easily. 
i | seepage, { { wetness. | too sandy. { 
{ i piping. { { { { 
{ { i { { { 
Wockley: Hl H ! | { H 
Wo-------~------- iModerate: iModerate: |Favorable------ {Wetness, {Wetness, iWetness, 
{| seepage. | low strength, } { peres slowly. | peres slowly. | peres slowly. 
i | compressible. | \ : { 
i { { { { { 
lwy: { \ 
Wockley part----|Moderate: iModerate: |Favorable------ tWetness, iWetness, {Wetness, 
| seepage. | low strength, | ! peres slowly. {| peres slowly. {| perces slowly. 
i compressible. | | { 
{ { ‘ { { t 
Urban land part.{ { { 4 { { 
ee ere ee eee eee ene oe eas ee re ee oe Sp tte a 


Ithis mapping unit is made up of two or more dominant soils. See mapping unit description for 
the composition and behavior of the soils. 
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TABLE 13.--ELECTRICAL RESISTIVITY AND CORROSION POTENTIAL OF 
SELECTED SOILS 


ry 
| 
i 
i 
i 
! 
i 
i 
i 
‘ 
i 
i 
i 
i 
t 
‘ 
i 
1 
i 
i 
i 
i 
‘ 
i 
i 
’ 
i 
f 
| 
{ 
i 
i 
i 
{ 
i 
i 
1 
i 
i 
{ 
} 
i 
i 
{ 
i 
t 
i 
1 
i 
\ 
i 
i 
‘ 
i} 
i 
i 
i 
( 
i 
i 
t 
{ 
4 
i 
é 
i 
i 
i 


! 
Soil name { Depth | Electrical {Corrosion potential 
H ! resistivity {| for uncoated steel 
eee Meena arns (ts Penal eae ane nents ePna teeny ee 
| Feet i Ohms 7om3 
{ ' t 
i i) i) 
Addicks loam---------------- H 0-3 | 1,400-2,000 | High. 
(Three profiles) H 3-6 1 1,100=1,600 | High. 
' 6-9 { 700-1,200 {| High. 
{ g-12 } 900-1,900 | High. 
H 12-15 | 1,000-1,600 ! High. 
15-18 | 700-2,700 | High to moderate. 
! 1 
t I ! 
Aldine very fine sandy ' 0-3 : 2,200 | Moderate. | 
loam. ' 3-6 ! 1,000 i High 
(One profile) i 6-9 { 900 ! High 
'  g-12 | 1,400 | High 
' 12-15 | 1,900 | High 
1 15-18 [ weene fo maocccennn 
H H ! 
Aris fine sandy loam---~---- | 0-3 | 2,400 ! Moderate. 1 
(One profile) i 3-6 H 1,300 | High. 
H 6-9 { 700 | High. 
, g-i2 | 600 ! High. 
! 42-15 | 700 | High. 
1 15-18 | 900 ! High. 
i} 1 1 
1 { t 
Beaumont clay-------------- H 0-3 I 500-1, 400 | High. 
(Three profiles) { 3-6 { 600-900 | High. 
{ 6-9 | 300-1,000 | High. 
'  g-12) | 200-600 ! High. 
{ 12-15 | 300-700 | High. 
| 15-18 600 | High. 
' i) 
i ' t 
Bernard clay loam--~-------- { 0-3 { 700-1,500 | High. 
(Three profiles) i 3-6 | 600-900 ' High. 
H 6-9 I 800~-1,100 | High. 
I g-12 | 500-1,900 | High. 
1 12-15 | 400-2,100 {| High to moderate. 
15-18 | 300-1,600 High. 
1 
! I ! 
Boy loamy fine sand-------- H 0-3 1155,000-452,000; Low. 
(Two profiles) i 3-6 1172, 100-359,000{ Low. 
{ 6-9 | 73,300-287,000; Low. 
' 9-12 | 56,300-125,300} Low. 
{ 12-15 | 50,000-73,700 {| Low. 
15-18 44,200-53,700 {| Low. 
1 
' i) ' 
Clodine loam-----~---------- ' 0-3 | 2,400 ! Moderate. | 
(One profile) { 3-6 H 1,500 1 High. 
' 6-9} 1,100 | High. 
{ 9-12 } 900 i High. 
i 12-15 | 800 | High. 
15-18 |} g00 | High. 
i) ' 
t i) ' 
Edna fine sandy loam-~------ H 0-3 i 900-1,200 i High. 
(Two profiles) ' 3-6 I 500-1,800 | High. 
i 6-9 ! 700-1,600 | High. 
H 9-12 ! 1,000-3,800 | High to moderate. 
{ 12-15 | 1,900-2,900 {| High to moderate. 
15-18 | 1,600+3,800 {| High to moderate. 
if i} 
t ! t 
Gessner loam-----------~--- H 0-3 ' 2,400-6,500 | Moderate to low.! 
(Two profiles) H 3~6 '  1,400-1,600 { High. 
H 6-9 | 2,700-2,900 | Moderate. 
{ 9-12 | 6,700-9,600 | Low. 
i 12-15 | 4,000-8,800 { Moderate to low. 
1 15-18 {| 2,800-15,500 | Moderate to low. 


See footnote at end of table. 
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TABLE 13.--ELECTRICAL RESISTIVITY AND CORROSION POTENTIAL OF 
SELECTED SOILS--Continued 


(Two profiles) 


! ! 
' 1 
Soil name i Depth {| Electrical Corrosion potential 
H | resistivity for uncoated steel 
Os ee eh ete et Sine AE ae Ae oe 
| Feet ~~ Ohms/om> 
1 ! ! 
! 1 ' 
Hockley fine sandy loam---- Hl 0-3 { 91,200 | Low. 
(One profile) H 3+6 H 16,100 | Low. 
| 6-9 4 10,700 ! Low. 1 
H 9-12 } 11,800 | Low. 
1 12-15 | 5,500 | Low. 
t 15-18 | 14,700 | Low. 
1 1 I 
1 i) ' 
Ratan Gl ayer ones ees aaa3- | 0-3 | 400-1,300 | High. 
(Two profiles) } 3-6 I 700-1,000 | High. 
H 6+9 | 1,600-2,700 | High to moderate. 
i 9-12 {| 2,300-3,600 | Moderate. 
| 12-15 { 1,800-4,400 { High to moderate. 
| 15-18 { 2,700-3,400 {| Moderate. 
1 t ! 
! i) ! 
Katy fine sandy loam------- 023 ft 12,000 ! Low. 1 
(One profile) \ 3-6 | 1,600 | High. 
I 6-9 I 700 i High. 
I g-12 | 1,000 | High. 
) 12-15 | 2,900 | Moderate. 
1 15-18 | 3,800 | Moderate. 
1 t I 
i ! i) 
Kenney loamy fine sand----- { 0-3 i 79,800-410,000; Low 
(Two profiles) i 3-6 | 48,700-260,500! Low. 
{ 6-9 1 9,400-179,500 Low. 
i 9-12 | 9,600-104,400 ! Low. 
| 12-15 ! 11,500-97,400 ! Low. 
i 15-18 | 23,000-73,600 Low. 
1 ! 
1 ! 
Lake Charles clay-~-------- t -3 { 600-1, 200 High. 
(Four profiles) { -6 | 600-1,200 High. 
{ -9 | 500-900 High. 
H -12 | 400-1,500 High. 
| 12-15 J 800-1,500 High. 
i 15-18 | 300-2,100 High to moderate. 
t ! 
I ' 
Midland silty clay loam---- H -3 { 1,300 High. 
(One profile) ! ~6 i 700 High. 
i “9 | 500 High. 
{ -12 | 700 High. 
} 12-15 | 700 High. 
' 15418 } 1,200 High. 
' ! 
1 ! 
Ozan loam------------------ H - | 3, 300-3,400 Moderate. | 
1 t 
H ' 
i) ' 
i i) 
' t 
, , 
t ' 
' 1 
' ' 
H 1 
i ! 
i) 1 
t 1 
i i 
H ' 
' { 
t ' 
1 1 
1 1 
i} i 
1 ! 
' I 
1 1 
1 1 
t ' 
i) t 
i ! 
f) 1 
1 1 
1 1 
‘ 1 
t ! 
I i} 
' 1 


1 
I 
i) 
i. 
1 
1 
I 
i) 
i} 
i 
t 
1 
1 
i} 
1 
{ 
t 
{ 
i) 
1 
1 
1 
Li 
1 
! 
i) 
I 
1 
1 
i 
J 
1 
' 
1 
1 
i) 
1,100-1,500 | High. 
1 
1 
1 
i 
t 
T 
i 
i 
! 
t 
! 
I 
' 
I 
V 
i 
t 
1 
t 
I 
i 
' 
1 
! 
! 
t 
1 
1 
! 
i 
1 
i) 
v 
‘ 
1 
i 


WNW AW Oo MWANW AW O ae hee VUNWOAWO WMO OW oO wa 
33 WO OnW 


1,000-1,600 High. 
-12 1,900-2,400 High to moderate. 
12-15 g00-1,900 High. 
15-18 1,400-2,900 High to moderate. 
Segno fine sandy loam------ -3 33,800 Low. 
(One profile) -6 12,200 Low. 1 
-9 8,700 Low. 1 
-12 9,600 Low. 
12-15 19,200 Low. 
15-18 8,800 Low. 
Vamont clay~---------------- +3 1,100-1,600 High 
(Two profiles) -6 400-600 High. 
-9 300-400 High. 
-12 400 High. 
12-15 500 High. 
15-18 400-600 High. 


See footnote at end of table. 
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TABLE 13.--ELECTRICAL RESISTIVITY AND CORROSION POTENTIAL OF 


SELECTED SOILS--Continued 


Electrical 
resistivity 


Soil name Depth 


i 
i 


Ohms/on3 
10,500-234,200 
74,200-324,200 
43,700-191,300 
95,800-132,100 
29,500-59,500 
28,800-44,100 


Voss sand---+--------------- 
(Two profiles) 


a@rbrnree 


os 
WOAWO UuNOAWO 


28,200 
4,700 
2,700 
3,000 
3,900 
3,700 


re a ee ee a re nn errno heen earn et bean ie ene ae cee eee 


Wockley fine sandy loam---- 
(One profile) 


+ Ho oe H+ HH oe ee 2 ee pe + = 
we en we ao nn en nnn nn conn cn nn npn rn 


! 
r) 
;Corrosion potential 
| for uncoated steel 


{ 
en pe 2 ee en ne 
r 
' 
’ 
' 


| Low. 
| Low. 
| Low. 
{ Low. 
Low. 
Low. 


i) 

4 

1 

' Low.1 

| Moderate. 1 
| Moderate. 
| Moderate. 
| Moderate. 
' 

i} 


Moderate. 
1 


Line ee ee ee 


Ithis Layer has a slightly lower corrosion potential than that shown in 
table 17 for the same soil. Lower values probably can be attributed to 


moisture in the soil when measurements were made. 


TABLE 14.--POTENTIAL OF THE SOILS FOR URBANIZATION 


tion r 


“Elements of urba 


1 
t i) 1 
Soil name and Me se fant aS Si Sith, ata In ie AGA eee he wn Me Seth! in it Potential ror At Major 
map symbol | I { Shallow i Uncoated { urbanization | problems 
petit Ree wel lites | a OStmests 1 excavations. 1. Sheek 000i 61 a ba eed Beg ts el 
1 ! ! } 
i} 1 i ! i i) 
Addicks: Ad, Ak2------- iMedium (Medium iHigh tLow iMedium iWetness. 
Aldine: Am, An?-------- tMedium tMedium i Low tLow {Medium iWetness, shrink-swell 
H i ‘ H I | potential. 
Aris: Ap, Ar@?, As@----- tLow tLow tLow jLow | Low iWetness, shrink-swell 
| 1 } | t | potential. 
Atasco: AtB------------ tHigh iMedium {Medium {Low {Medium iShrink-swell 
| { i i { | potential. 
Beaumont: Ba, Be------- | Low | Low | Low tLow | Low (Shrink-swell 
i { H H i | potential, wetness. 
Bernard: Bd, Be@, Bge-- i Low | Low | Low {Low | Low i Shrink-swell 
i H H I | potential, wetness. 
Bissonnet: Bn---------- High iHign High iMedium iHigh iWetness. 7 
Boy: Bo---------------- tHigh itHigh iMedium (High High itWetness. > 
Clodine: Cd, Ce2------- {Low {Low 'High {Low | Low {Wetness. S 
Edna: Ed--------------- | Low {Low {Low tLow | Low iShrink-swell = 
| i { | H | potential, wetness. ve 
Gessner: Ge, Gs, Gu2--- |Very low iVery low iVery low i Low iVery low itFlooding. c 
Harris: Ha-~----------- iVery low iVery low iVery low iLow iVery low (Flooding, shrink- a 
H { I H I { swell potential, Z 
' ' H H ' | wetness. e 
Hatliff: Hf------------ Very low iVery low iVery low tHigh iVery low 'Flooding. 7 
Hockley: HoA, HoB--~--- tHigh tHigh iVery high iMedium iVery high tNone. a! 
Ijam: Is---------.-+.--~ i Low | Low {Low {Low | Low iWetness, shrink~ ie 
i i | I i { swell potential. > 
Kaman: Ka-------------- iVery low iVery low Very low i Low iVery low Flooding, shrink- n 
i i } H | { swell potential. 
Katy: Kf--------~------ iMedium {High High {Low {Medium iWetness. 
Kenney: Kn, Ku@--~----- iVery high iVery high iVery high tHigh |Very high iNone. 
Lake Charles: LcA, LeB, |Low {Low 1 Low iLow | Low iShrink-swell 
Lu2, ! ! { : H ! potential. 
Midland: Md, Mu@---.--- | Low tLow {Low i Low {Low |Shrink-swell 
i } { ! I ! potential. 
Nahatche: Na----------- iVery low Very low iVery low | Low iVery low |\Flooding. 
Ozan: Oa, On----------- iVery low iVery low iVery low itLow iVery low tFlooding. 
Segno: SeA, SeB-------- iVery high iVery high iVery high iMedium iVery high tNone. 
Vamont: VaA, VaB, Vn2-- !Low {Low |Low {Low {Low | Shrink-swell 
i i | | ! {i potential. 
Voss: Vo, Vs----------- iVery low iVery low iVery low tHigh iVery low iFlooding. 
Woekley: Wo, Wy2------- High tHigh High t Low |High iWetness. 
a tee en ee a, eRe eee eS (ee IS SE POE A eet Che AS ERIE OE) Le BEE Re 


lpwellings without a basement but with a public sewer system. 
2This mapping unit is made up of two or more dominant soils. See mapping unit description for the composition and 
behavior of the soils. 
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Soil name and 
map symbol 


Addicks: 
Ad, 'Ak--------- 


Aldine: 
An, 


Aris: 
Ap, 


lar, 


Beaumont: 
Ba, 


Bernard: 
Bd, 'Be, 


Bissonnet: 


See footnotes at end 


Petunia, 


SOIL SURVEY 


TABLE 15.--SELECTED PLANTS SUITABLE FOR SOILS OF HARRIS COUNTY 


Flowers and 
ground cover 


Chrysanthemum, 


canna, dichondra, 
caladium, forget- 
me-not, marigold, 
bigleaf periwinkle, 
zinnia, 


Forget-me-not, 


amaryllis, daylily, 
pansy, canna, 
coralbells, 

bigleaf periwinkle, 
zinnia. 


Coralbells, 


caladium, 
agapanthus, 
amaryllis, 
daylily, canna, 
bigleaf 
periwinkle, 
moonseed. 


Dwarf rosemary, 


dahlia, gladiolus, 
hollyhock, shasta 
daisy, sweetpea, 
Chinese star- 
jasmine, 

mother of thyme. 


canna, 
pansy, snap- 
dragon, caladiunm, 
shasta daisy, 
zinnia, gladiolus. 


Chinese star- 


jasmine, coral~ 
bells, caladiun, 
canna, pansy, 
Zinnia, African 
marigold, 
petunia. 


Shasta daisy, 


caladiun, 
hollyhock, 
coralbells, 
pansy, canna, 
dahlia, 
gladiolus. 


of table. 


English ivy, 
Virginia creeper, 
morningglory, 


jessamine, 
peppervine, 
wisteria, Halls 
honeysuckle. 


Peppervine, 
jessamine, purple 
Japanese honey- 
suckle, English 
ivy, morningglory, 
Virginia creeper. 


English ivy, 
jessamine, 
morningglory, 
bignonia, 
Wisteria, Halls 
honeysuckle. 


English ivy, 
jessamine, grape, 
moonflower, 
Wisteria, Halls 
honeysuckle, 
bignonia, pandorea. 


Bignonia, English 
ivy, Virginia 
creeper, grapel 
jessamine, 
morningglory, 
honeysuckle, 
moonflower. 


Halls 


English ivy, 
bignonia, pepper- 
vine, Virginia 
creeper, morning- 
glory, yellownet 
honeysuckle. 


Jessamine, 
wisteria, 
bignonia, grape, 
Halls honeysuckle, 
pandorea. 


Shrubs 


Mockorange, 
pyracantha, 
oleander, 
bridalwreath, 
waxmyrtle, 
arrowwood, 
evergreen, 
witchhazel. 


sumac, 


Bridalwreath, 
gardenia, 
hydrangea, 
arrowwood, 
oleander, 
mockorange, 
camellia, 
American holly. 


Arrowwood, 
elderberry, 
bridalwreath, 
oleander, mock- 
orange, 
waxmyrtle. 


Azalea, beautyberry, 
cherry laurel, 
gardenia, 
ecrapemyrtie, dog- 
wood, flowering 
crabapple, 
butterflybush. 


American holly, 
common persimmon, 
butterflybush, 
American elder, 
flowering crab- 
apple, 
pyracantha. 


Pyracantha, 


witehhazel, bridal- 


wreath, oleander, 
waxmyrtle, arrow- 
wood, elderberry, 
mockorange. 


Gardenia, bridal- 
wreath, arrowwood, 
hydrangea, 
common persimmon, 
oleander, 
American holly. 


witchhazel, 


camellia, 


Trees 


American elm, eastern 
cottonwood, hackberry, 
loquat, mimosa, pecan, 
liveoak, redbud. 


Sweetbay, hackberry, 
American sycamore, 
oak, sweetgun, 
American elm, mimosa, 
redbud, pine. 


Eastern cottonwood, 


American elm, mimosa, 
hackberry, red 
maple, American 
sycamore, oak, 
redbud. 

Ash, hickory, 
sweetgum, black 


locust, mulberry, 
southern magnolia, 
pecan, black 
walnut, pine. 


Oak, mimosa, sweetgun, 
American elm, 
hackberry, 

American sycamore. 


Live oak, mimosa, 


redbud, American 
sycamore, loquat, 
mulberry, hackberry. 


American sycamore, 
oak, sweetbay, 
red maple, American 
elm, mimosa, 
sweetgum, redbud, 
pine. 
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TABLE 15.--SELECTED PLANTS SUITABLE FOR SOILS OF HARRIS COUNTY--Continued 


Soil name and 
map symbol 


Sa 


Clodine: 
Cd;) NCeesScesese 


Edna: 


Gessner: 
Ge, Gs, 


Harris: | 
2Ha. 


Hatliff: 


Hockley: 


Ijam: 
Is. 


See footnotes at end 


Flowers and 
ground cover 


Memorial rose, 


petunia, sand 
strawberry, beach, 
wormwood, canna, 
pansy, Chinese 
starjasmine, 
caladium. 


Zinnia, 


chrysanthemum, 
forget-me-not, 
dichondra, African 
marigold, canna, 
daylily, caladium. 


Caladium, coral- 


bells, forget-me- 
not, Zinnia, 
African marigold, 
canna, bigleaf 
periwinkle, 
ehrysanthemun. 


Canna, 


echrysanthemun, 
caladium, forget- 
me-not, marigold, 
peppervine, big- 
leaf periwinkle, 
zinnia. 


Caladium, 


agapanthus, dwarf 
rosemary, canna, 
Chinese star- 
jasmine, amaryllis, 
gladiolus, dahlia. 


Snapdragon, 


gladiolus, shasta 
daisy, petunia, 
hollyhock, dahlia, 
Chinese star- 
jasmine, pansy. 


of table. 


Vines 


English ivy, 
jessamine, 
Virginia creeper, 
grape, bignonia, 


cypressvine, Halls 
honeysuckle. 
Morningglory, 
wisteria, 
jessamine, pepper- 
vine, English ivy, 


Halls honeysuckle. 


English ivy, 
jessamine, 


morningglory, Halls 


honeysuckle, 
wisteria, pepper- 
vine. 


Morningglory, 


wisteria, English 
ivy, purple 
Japanese honey- 
suckle, Virginia 
creeper, 
jessamine. 


English ivy, 
bignonia, 
jessamine, moon- 
flower, wisteria, 
pandorea, Halls 


honeysuckle, grape. 


Pandorea, 
flower, 


moon- 
fleece- 
flower, bignonia, 
English ivy, 
purple Japanese 
honeysuckle, Halls 
honeysuckle, 
wisteria. 


ne ne 


Pyracantha, 


Pyracantha, 


Shrubs 


Beautyberry, 


redbay, gardenia, 
bottlebrush, 
flowering crab- 
apple, hydrangea, 
camellia, common 
persimmon. 


Pyracantha, 
arrowwood, bridal- 
wreath, oleander, 


elderberry, wax- 
mrytle, mock- 
orange. 


elder- 
berry, oleander, | 
mockorange, 
witchhazel, wax- 
myrtle, evergreen | 
sumac, bridal- 
wreath. 


arrowwood, bridal- 
wreath, oleander, 
elderberry, 
mockorange, 
green sumac, 
witehhazel. 


ever= 


ee ee ca a ee ce ee 


‘Azalea, cherry 


laurel, crape~ 
mrytle, dogwood, 
Barbados cherry, 
waxligustrun, 
huckleberry, 
Arizona cypress. 


jAzalea, beauty- 


berry, crape-~ 
myrtle, gardenia, 
eherry laurel, 
dogwood, Arizona 
eypress, huckle- 
berry. 


Trees 


American elm, 


sweetgum, American 
sycamore, oak, 
hackberry, sweetbay, 
eastern cottonwood, 
pine. 


American elm, 


mimosa, live oak, 
mulberry, American 
sycamore, hackberry, 
redbud. 


| Live oak, hackberry, 


American elm, 
mimosa, black 
tupelo, redbud, 
loquat. 


Black tupelo, 


redbud, red maple, 
live oak, American 
elm, mimosa, 

eastern cottonwood. 


Southern magnolia, 


ash, bald cypress, 
hickory, weeping 
willow, pecan, 
eastern cottonwood, 
mulberry. 


Southern magnolia, 


ash, hickory, 
black locust, 
mulberry, pecan, 
oak, chinaberry, 
pine. 
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TABLE 15.~-SELECTED PLANTS SUITABLE FOR SOILS OF HARRIS COUNTY--Continued 


Mc Se danas cin eons ae Sie peptic are Sia ee eee Sane ee ey Renee ee en cee aan nn eusheaion 
Soil name | Flower and Vines 7) Shrubs Trees 
map symbol ground cover 
ce cn a ee ee ne nee nf tan ne ee a fae ee —-—-—-- - -- ERE Cs a a eee eee 
Kaman: 

Kaqn--2 ne - eee Coralbells, Cypressvine, Beautyberry, American beech, 
moneywart, purple Japanese oleander, oak, bald cypress, 
chrysanthemun, honeysuckle, moon- flowering crab- red maple, eastern 
zinnia, forget- flower, peppervine, apple, pyracantha, cottonwood, weeping 
me-not, canna, Virginia creeper, waxmyrtle, bridal- willow, river birch, 
caladiun, morningglory. wreath, mock- American elm. 
amaryllis. orange. 

Katy: 

Kf------+--------- Caladium, forget- Morningglory, Gardenia, bridal- Hackberry, sweetgum, 
me-not, canna, wisteria, jessa- wreath, arrowwood, American elm, mimosa, 
petunia, pansy, mine, English ivy, hydrangea, common American sycamore, 
bigleaf periwinkle, Halls honey- persimmon, oak, sweetbay, 
daylily, dichondra. suckle, bignonia. camellia, oleander, redbud. 

American holly. 
Kenney: 

Kn, IKu---------- |Gladiolus, Pandorea, English Azalea, cherry Southern magnolia, 
sweetfern, shasta ivy, cypressvine, laurel, beauty- oak, black locust, 
daisy, pansy, bignonia, berry, gardenia, hickory, mulberry, 
hollyhock, snap- wisteria, jessa- dogwood, crape- pecan, ash, 
dragon, dahlia, mine, Halls honey- mrytle, Arizona chinaberry, pine. 
petunia. suckle, grape. cypress, 

huckleberry. 
Lake Charles: 

LeA, LceB, lLu-~--- |Dewberry, English ivy, Pyracantha, Live oak, hackberry, 
chrysanthemum, bignonia, morning- bottlebrush, American elm, mimosa 
blackberry, glory, grape, flowering crab- redbud, loquat. 
petunia, Chinese Halls honeysuckle, apple, butterfly- 
starjasmine, peppervine, bush, evergreen 
African marigold, Virginia creeper. sumac, waxmrytle. 
canna, zinnia. 

Midland: 

Md, 1Mu------~--- Caladium, forget-— Virginia creeper, Oleander; wax- River birch, mimosa, 
me-not, coral- grape, English myrtle, mock- black tupelo, 
bells, lilyturf, ivy, bignonia, orange, camellia, sweetbay, hack- 
bigleaf periwinkle, morningglory, bridalwreath, berry, red maple, 
amaryllis, daylily, jessamine, Halls common persimmon, oak, redbud. 
canna. honeysuckle. American holly. 

Nahatche: 

Na--------------- Chinese star- Bignonia, moon- Beautyberry, American beech, oak, 
jasmine, caladium, flower, English gardenia, bottle- eastern cottonwood, 
forget-me-not, ivy, jessamine, brush, camellia, weeping willow, 
eoralbells, Virginia creeper, butterflybush, sweetgum, southern 
gladiolus, grape, Halls American holly, magnolia, American 
chrysanthemum, honeysuckle, common persimmon, | sycamore, bald 
daylily, canna. morninggiory. hydrangea. cypress. 

Ozan: 

Oa, lon---------- Amaryllis, lily- Morningglory, Gardenia, Bald cypress, 
turf, moonseed, purple Japanese bridalwreath, sweetbay, eastern 
coralbells, honeysuckle, arrowwood, cottonwood, red 
agapanthus, English ivy, hydrangea, maple, hackberry, 
caladium, sweet Virginia creeper, camellia, American sycamore. 
woodruff, canna. ecypressvine, oleander, common American elm, 

moonflower. persimmon, sweetgum. 
American holly. 
See footnotes at end of table. 
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TABLE 15.--SELECTED PLANTS SUITABLE FOR SOILS OF HARRIS COUNTY--Continued 


si SR ae se i ee St en 
Soil name and Flowers and Vines Shrubs Trees 
map symbol ground cover 

Segno: T 1 

SeA, SeB--------- Snapdragon, Pandorea, English Azalea, huckle- Ash, southern 
petunia, shasta ivy, wisteria, berry, beauty- magnolia, hickory, 
daisy, gladiolus, moonflower, purple berry, gardenia, chinaberry, pecan, 
hollyhock, pansy, Japanese honey-~ cherry laurel, black locust, 
Chinese star- suckle, wisteria. dogwood, Arizona American sycamore, 
jasmine, dahlia. eypress, mulberry, pine. 

crapemyrtle. 
Urban land: 
2ur. 
Vamont: 
VaA, VaB, Snapdragon, Bignonia, morning- Flowering crab- American sycamore, 
Tvn. gladiolus, shasta glory, pepper- apple, bottle- oak, sweetgum, 
daisy, caladium vine, moonflower, brush, camellia, hackberry, American 
petunia, zinnia, English ivy, grape, butterflybush, elm, mimosa. 
canna, Chinese cypressvine. American holly, 
starjasmine. American elder, 
common persimmon. 
Voss: 

Vo, 1Vs---------- Shasta daisy, Fleeceflower, Azalea, cherry Ash, American beech, 
dahlia, gladiolus, wisteria, pandorea, laurel, crape- eastern cottonwood, 
hollyhock, sweet- English ivy, kudzu, myrtle, dogwood, bald cypress, 
pea, snapdragon, purple Japanese, silverbell, hickory, weeping 
sand strawberry, honeysuckle, Arizona cypress, willow, pecan, 
beach wormwood. jessamine, huckleberry, southern magnolia. 

grape. waxligustrum. 
Wockley: 

Wo, 'Wy---------- Coralbells, Wisteria, pepper- Gardenia, mock- American eln, 
caladium, forget- vine, yellownet orange, waxmyrtle, redbud, hackberry, 
me-not, daylily, honeysuckle, oleander, elder- red maple, American 
bigleaf periwinkle, jessamine, English berry, camellia, sycamore, oak, 
sweet woodruff, ivy. common persimmon, sweetgum, sweetbay, 
canna, pansy. hydrangea. pine. 

eres inal ene eniee ener a Pe aera ae eee a 2 


Iphis mapping unit is made up of two or more dominant soils. See mapping unit description for the 
composition and behavior of the soils. 
2Not rated. 
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{The symbol < means less than; > means greater than. 


Soil name and 
map symbol 


Addicks: 


lak: 


Addicks part----- 


Urban land part. 


Aldine: 


lan: 


Aldine part-----+- 


Urban land part. 


Var: 
Aris part 


Gessner p 


See footnotes at 


art----- 


| i Classification | Percentage passing 
Depth | USDA texture | f I sieve number-- ___ | Liquid 
| { Unified | AASHTO | 4 | 10 | 40 =} «200 | limit 
! ; 1 1 ! 1 1 t 
SE Sa ht ES a ee 
In ' ! { t ! I { i Pet 
i { { H i ! H { 

0-11 |Loam----------- ICL, CL-ML {A-4, A-6 | 100 {95-100!95-100151-75 } 20-30 
11-49 !Loam, silt loam !CL, CL-ML {A-4, A=6 [95=100190-100/75-95 {60-75 {| 20-40 
49-78 |Loam, silt loam,{CL {A-6, A-7 |95-100190~100190-100}60-80 | 25-45 

! silty clay | { { ! H { H 
! loam. i i I I t ! I 
I ! { { i | { { 
I H ! I { { I { 
std cl igen ase cee ICL, CL=ML 1A-4, A-6 | 100 !95-100!95-100}51-75 | 20-30 
11-49 |Loam, silt loam }|CL, CL-ML /A-4, A-6 {95-100190-100175-95 ;60-75 ; 20-40 
-78 |Loam, silt loam,{CL {A-6, A-7 1{95~100/90-100}90-100;60-80 {| 25-45 
{ silty clay H ! t { H I ' 
| loam, ' { H ! I { I 
{ I ! I I { i H 
1 ! i) 1 i 1 i] 
I ! f) | ' ! t i 
i { i { I i { H 
i i 1 t H t H H 
0-10 {Very fine sandy {ML, CL, {A-4 198-100198~100195-100}70-90 i <30 
} loam. {| CL=ML ' ' i { ' 
10-19 !Very fine sandy |CL 1A-6, A-4 {98-100}98-100195-100!75-95 | 25-0 
| Loam, loam, } I I i { { i 
! sandy clay H ' { t H ' ! 
| loam. I H t i 1 I ' 
19-60 |Clay, silty 1CH, CL = |A-7-6 | 98-100}98-100!98-100!75-100! 41-60 
} clay, clay loam! I i | I H 
! ! , { ! ' 1 1 
! i ' 1 t ' ' i} 
I i H H H H i H 
0-10 |Very fine sandy IML, CL, iA-4 198-100} 98~100195-100170-90 {| <30 
| loam. t CL=ML I { | H { 
10-19 {Very fine sandy {CL {A-6, A-4 [98-100198-100195-100175-95 {| 25-0 
! loam, loam, H H ! ! H ' H 
! sandy clay H H I { ! | H 
{ loam. | | t | I | | 
19-60 {Clay, silty clayCH, CL {A-7-6 198-1001 98-1001 98-100175-100} 41-60 
! elay Loam. ! { i H H I 
1 1 1 1 ! ! t ! 
1 i) ! 1 i ' i i} 
1 I 1 t ! 1 ! ! 
i) ' 1 ' 1 1 ' t 
! t H { { ! { I 
0-21 {Fine sandy loam {ML, CL, tA-4 198-100195-100}95-100;40-60 | <25 
{ i SC, SM I i H i { { 
21-28 |Sandy clay loam,{CL }A-6, A-7 | 100 {95-100195-100155-75 | 39-48 
! elay loan, { ! t H } { I 
! silty clay | { | I { ' 
| loam. ' H { H ' I 
28-60 }Clay, clay loam,{CL, CH \A-7 1 109 !95-100195-100!60-80 | 42-62 
! silty clay { ! t ! I ! { 
! loam. i I | { { H { 
60-78 |Clay loam, siltyiCL, CH {A-7 | 100 195=100}95-100{60-80 | 41-60 
1 elay loam. : { ' ! { ! H 
H t i t I H I { 
H i { ! { i H I 
0-21 |Fine sandy loam |ML, CL, }A-4 198=100/95-100195-100/40-60 | <25 
i 8c, SM { ! t | I { 
21-28 }Sandy clay loam,{CL 'A-6, A-7 | 100 {95-100/95-100!55-75 | 39-48 
' clay loan, | { | I i I { 
! silty clay { t ! ' I i { 
} loam, ' H | { i { { 
28-60 jClay, clay loam,{CL, CH |A-7 i 100 {95-100}95-100;60-80 | 42-62 
{ silty clay | ! i | H H 
| loam. H { I { i { 
60-78 iClay loam, siltyjCL, CH \A-7 1 100 {95-100;95-100;60-80 ; 41-60 
! clay loam. H ‘ I { i { { 
H t i I ! t I H 
0-16 |Loam-~--------- {CL=ML, CL,{,A-4 198-100/95-100/ 85-95 {45-75 | 17-28 
} ! sc, SM-SC} { H { i H 
16-80 |Loam, fine sandy!CL-ML, CL |A-4, A-6 {98-100195-100!85-95 {51-70 {| 20-40 
! loam. i i H H i ! 
i} i i} ' 
i} i) ' ' 
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end of table. 
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Absence of an entry means data were not estimated] 


2NP-10 


8-20 


19-35 


NP-10 


8-20 


19-35 


NP-9 


18-25 


21-36 


20-35 


NP-9 
18-25 


TABLE 16.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
H j | Classification | Percentage passing i | Plas- 
Soil name and | Depth | USDA texture } | | sieve number-- | Liquid | ticity 
map symbol | Unified | AASHTO {4} 10 { 40 | 200 | limit | index 
1 1 ! 1 1 1 t 1 ! 1 
i In 3 I { I t | f i Pet 
Aris: H ' H { ! { i { H i 
las: { H H | H ! ! { i | 
Aris part-------- 1 Q+21 {Fine sandy loam IML CL, 1A=4 198-100! 95-100195-1001 40-60 | <25 | NP=9 
H { t SC, SM { i i ! { t t 
| 21-28 |Sandy clay loam,/CL {A-6, A-7 { 100 {95-100;}95-100155-75 | 39-48 | 18-25 
{ | clay loam, I ! { I { { | 
H | silty clay } I { | I { | 
{ | loam. H { I I { { { I 
| 28-60 |Clay, clay loam,!CL, CH tA-7 t 100 /|95-100!95-100;/60-80 } 42-62 |} 21-36 
| | silty clay H { { | | I I 
{ { loam. ! i i ' H H ! I 
| 60-78 {Clay loam, silty|CL, CH |A=7 + 100 {95=100195-100;60-80 | 41-60 | 20-35 
! t clay loam. { { | I ! I i 
{ | | { i I I { i H 
Urban land part. } I { { ! I { | { 
i i ! i H H ! I { { 
Atasco i H ! I H ! H { i I 
AtB----~---------- 0-16 iFi ne sandy loam IML, cL, ia-4 198-1001 98-1001 90-100} 60-75 f <25 | NP=8 
1 i } CL=ML 1 i 1 I ( { { 
1 16-19 {Sandy clay loam,{CL iA-4, A-6, 198-1001 98-1001 90-100} 80-95 1 25-50 {| 8-25 
{ | elay loam, i | A-7 ' { i H | | 
' | silty clay H I I I ! { | 
{ i loam. ' H { { { H ' { 
t 19-60 |Clay, clay loam,}CH, CL |A-7-6 198-100! 98-1001 95-1001 80-95 1 41-65 | 17-35 
| 1 silty clay I I ! I I H { 
H | loam. ' H I H { H H I 
I I I H H | I H H H 
Beaumont: H H I { I | i ' I | 
Ba ---------------- |} O-21 |Clay------------ | CH {A=-7 | 100 |85-100165-75 |60-70 | 55-65 {| 35-45 
| 21-59 {Clay, silty clay!CH | A-7 i 100 {90- 1001 70- 80 165-75 | 60-80 {| 35-60 
\ 59-73 iClay, silty clay! CH 1A~7 100 190- 1001 75-90 1 70- -90 75-90 | 55-65 
i) i) i} 1 t 1 | 1 1 1 
Be: { H I { | I H H ' { 
Beaumont part----{ 0-21 |Clay------------ 1 CH {A=7 | 100 1{85~100165-75 160-70 | 55-65 | 35-45 
} 21-59 {Clay, silty clay!CH [A-7 t 100 {90-100;70-80 165-75 | 60-80 | 35-60 
59-73 iClay, silty clayi CH iA-7 100 190~100575-90 170-90 75-90 55-65 
! i) i) ! t t ! f) i} 4 
Urban land part. } { H H I { I | | 
i { { H H H | { I | 
Bernard: H | | \ | ! { i | I 
Bd --------+------- { 0-6 {Clay loam-~----- ICL, ML 1\A-6, A-7 | 100 198-100!90-100}80-90 | 30-45 | 12-30 
| 6=34 {[Clay, silty |CL, CH, MH}A-7 198-100} 98-100}90-100/90-100| 41-60 | 22-44 
H | Clay, clay I { ! { { i I i 
| | loam. | } { i ! { { t 
| 34-65 {Silty clay, (CL, CH, MH{A-6, A-7 {| 100 {93=100}90-100175-90 | 40-60 | 25-45 
H | silty clay { H H H H H { 
| ! loam, clay | | { ! | { I 
{ | loam, clay. { I H I { ! I ' 
{ I H } H i H { I H 
1Be: | | | | H 
Bernard part----- | O-6 {Clay loam-----++- 1CL, ML 1A-6, A=-7 {| 100 |98~100;}90=100;80-90 | 30-45 {| 12-30 
| 6-34 IClay, silty 'CL, CH, MH!A-7 198~100!98-100/90-100/90-100} 41-60 | 22-4 
' | clay, clay { H H ' I ' I 
I | loam. { i { H | { i H 
i 34-65 |Silty clay, iCL, CH, MH{|A-6, A=-7 {| 100 {93=100}90-100/75-90 | 40-60 | 25-45 
! | silty clay H H { { I I ! 
{ } loam, clay t ' i ' H I { 
H | loam, clay. I I I { \ I t 
I | H ! { H i H { I 
Edna parte--~---.- | O10 {Fine sandy loam |CL-ML, \A-4, Ax~6 | 100 {| 100 {90-100;45-60 | <30 {| NP+13 
! ! ; SM-SC, { H { I H { t 
! i t CL, SC I 1 ! I t | i 
| 10-41 |Clay, clay loam !CH tA-7 1 100 }98=100;90-100;60-80 | 50-72 | 28-46 
| 41-72 {|Clay, clay loam,iCL, CH iA~7 | 100 {(98=100;80-100;70=80 {| 41-60 {| 20-36 
1 1 ! 1 ! 
| | ; | f | 


See footnotes at 
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| Sandy clay loam} 
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end of table. 
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The erosion 


> means greater than. 


Absence of an entry means data were not estimated 


The symbol < means less than; 


tolerance factor (T) is for the entire profile. 


(Dashes indicate data were not available. 
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See mapping unit description for the 


IThis mapping unit is made up of two or more dominant kinds of soil. 


composition and behavior of the whole mapping unit. 
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HARRIS COUNTY, TEXAS 
TABLE 18.--SOIL AND WATER FEATURES 


[Absence of an entry indicates the feature is not a concern. 
than] 


toy ! 
toy i 
tod 1 
'' am ft a a > > u ‘= > u a G & Q a u a 2 a & a 
fae ee o o w a wo a a i o i GY oO o a o oO o Gy 
Prono om fou = = = = = = fs = = fxs & = fu fx ta = = 
tiogéit i 0 ' t t 1 o ' ! t t t p 1 t 1 1 ' t 
|! o f (sf cS > > > > > > > > > cs) (3) oO r3) > > oO °o 
{= ) @ o ° ° ° o. 0° ° ° ° ° o o oo o ° ° o ® 
4 i an) un) 4 =z Zz =z zZ = =a 2 a a «a a b=4 =z a aA 
ot ! 
| Ulan wn fon wn nn nn mn nn ne oo nn nn ne nn nn own nn nn nn nn nn nn oe nn 8 nn nn nn nn on on nn i nn ne ee ne oe ee ee ee ee weno nose eee 
14! ! 
‘ol 1 
tot ! 
ii [ 
feat ! 
fst «am ! BS) » » » » » » » » » 
fo <c ! < fo sol Ko) no} Ke) s Kod 0 < =! s c ts s no] ho] < i] 
Jato it oO co) o o @ oY o o o oO o o o o vo o © o ) 
tat mw | u o x fot £ co a a i's i's u So oe u& a as) “ is 
1a | oe fo] o o ° 9° oe °o Oo @ Cy a w oO is] oO Qo oy iY 
"i a Q u a u uo Su u Q a a. a 6 Q. ra u a. Q 
ine) ' a a. o o o o 4 o oy a, on a. a oO a, o © a. a. 
\ < <= o, a iw ae << a, Ou <¢ < << ~-  A << a a = < 
isl { 
Vo ‘ 
i i] 
i} ! Ln in w tn ° om) ° in ° ° O° oOo Ww fo) Te} Ww iy Ln 
fog . 7 is . : . - 7 . : . — 
ee) 2] N iN) ro] N “ N ow a TN] fot) “ isa) mo a) mo Ww a N 
t loo in t ' 1 I ' 1 ' ' t t t 1 t i ' ' 1 ‘ ' 
ae 2 ! ° ° in iva) ° o 9° ° ve) Qa °o fo) o 98 ° ° ita) ° ~) 
ty ' - - - - - nw faa 
yy ! 
tj } 
(eoosisp Sosa Sees ree esac see o See ee ee ee eo ee ee ee ee i es 
tt ! 
iy ! 
{1 ' 
if i 
ti a | 
'i ah 
Pio» f ! 1 Il ' t ' ' ! ' ' ! 1 ' ! 1 t ‘ i) l 
1toes} ' i f 1 ‘ 1 1 1 ! ' 1 i 1 ’ 1 $ ' 1 t 
‘ | o |! ' ' i] 1 1 1 1 I 1 ' I ' ! 1 Uy f) ’ ! f 
! =! 
{| { 
1} { 
1) i 
PO [ra nn wen ne wn nn nn nn nn nw ne ne on nn nn nn ne nn eo on 23 nn nn nn nn nn on oe 7 n= +o nn en oe en nnn ne wn ee ne en ne nn en ee ee 
if 
on 
' | 1 
toc 
Ie! Oo f 
teal ord f 
Int ow ' ' 1 ' ' ' t t 1 ' 1 ' 1 ' 1 t t ' 1 
'o! | t | I ' I 1 1 ' ' l 1 é ‘ ' 1 1 ' | t 
lol u t ' \ f 1 i ! ’ t ! 1 t \ 1 1 1 t t I 
qd 3 | 
i! A! 
! ! 
! i 
j 
t FES aah Ege Italia ee Sao AA Oy yl Gols th Oy el te te oh 
ri | t ' 1 ' ! ! ' 1 ' 1 J ' 1 ' 1 ' ‘ ' t 
4 ! { ' ! ' I l t 1 1 1 1 1 1 1 ' t i] ' t 
| t ! 1 1 ! 1 t ' i 1 ! 1 t 1 i ' t ' t t 
tos | i] t 1 ' ! ' ) ' ' ' ' ' 1 1 I ' 1 ! t 
1!oo ! ! ( ! [ 1 l t 1 1 ' 1 t 1 1 t t ’ ' t 
| ' i 1 1 1 ! ' 1 1 ' 1 ' 1 1 I ! 1 1 ' 
PSE ect ' t 1 ' 1 t 1 ' ' ' 1 1 1 1 t ' 1 1 t 
) | =| 1 t ' 1 1 t i] 1 1 ' 1 ? ' 1 t t 1 ‘ ' 
!o! 1 ' t ' ( f ! 1 1 J i 1 1 1 ' ' 1 j ' 
{1 o | ' 1 1 ' 1 ' ' ' 1 1 1 1 I 1 ' ' 1 ' ! 
{os | o 1) o o co Q o oO oO o o o a 3) o 3) wo o co) 
t f | s SS s ‘s (s4 cue c Ss ‘ u st coe < < S < < 
‘ ! ° ° ° ° ° °o oO ° ° G Gs ° no) ° ° ° ° ° 
: 4 a Zz ba z az 2 2 Zz = a i<j = a =Z = z = =z = 
4 ! 
foun |! 
Ico-as | a 
lo wo ! a a aA a a aN a o a a a a a a a m a a 
{mou | iss) 
a 8 
Joe wee mm fam ww wm nn mm ne on an nw a nH = H- $n 2 we oe eee 5 ee 5+ 5 + + 2 + = ee ee ee 
| ' ' . 1 1 : 1 1 ' ' . ' ' 1 . t t 1 ' . ' 1 1 t . 
1 t Io. t op 1 ' 1 Pog 1 J io» t 1 1 Po» ’ ' 1 to. 
! 1 i u f ' Se 1 ' 1 1 & i ' 1 u t 1 1 I S. t ' 1 t u 
Los i ' 1 a ' ' o 1 1 i 1 a 1 1 bp 0 t 1 f 1 w H 1 ! ' co) 
og ! t » a t ' a 1 to» 1 a ’ ’ 6 8 t 2 ’ >» a ' ’ 1 yp a 
! wa ! ' i. ( » ! 1 u 1 ! 1 oO ' i 1 u 1 ’ i a 
t o |! t a) I u ou 1 ! w ig 1 ' a v ! @ f Cc Uv 4 t i o Uv 
' on | ' a e I o c ! es a » c 1 t c ' a p a Ss t) t f) a c 
! es | ' @ ' a @ fl & Lo ! t >» @ ' & a 3 t i Cs) 
toda | 1 na 4 ' a ! «o u so A 1 owt s a l Ko) oO Gu A wD) t ' Oo -A 
toga tow M ' ® ! a oO a Pot ° com u Se oe ’ ot (=| 
t { me oO Ss 1 s os ’ S Ss «1 at & sc vi @ © s ce t oi qos 
PF Ha | “ot ral ol cal cu ‘ n a n a o1 Oo! ba} oO uo < o S o set t fom Ko) o 
I oad ol Oe aE Tw Q 4 do HA a Of et eo Oo 1 Ss os & oO ot t oat o 2 
§ o8 1 vat “OG & nd “da & at “& OO # &§ £ OM st “OO S&S Ct “OO Ds & at -t ot a no) 
1ow Zo ¥t D DE St€ HD Ag Cet GO one DBD AH BB OM FD Ly 0M FH wm FD He BO OD 0O D 
gua << ot << uct ot < Pet om om 4 a AQ OM HO O 
<x - <x - < - = < isa) - [=] - = ise) fsa) vo - 


See footnotes at end of table. 


SOIL SURVEY 


122 


TABLE 18.--SOIL AND WATER FEATURES--Continued 


h 


water table 


eee oi EEO WAer CAD Le aoe 


Hi 


A. 


Il 


Floodin 


Hydro- 


Dec-Mar 
Nov-May 
Nov-May 
Nov~Mar 
Dec-Mar 
Sep-May 
Dec-Jan 
Dec-Feb 
Dec-Feb 
Dec-Apr 
Nov-May 
Dec-May 
Dec-May 
Dec-Apr 


Sep-dJun 
Sep-Jul 


1 
i) 
1 
i) 
' 
t 
' 
1 
t 
l 
' 
1 
t 
1 
' 
! 
1 
i 
t 
1 
l 
f 
1 
! 
1 
1 
4 
' 
1 
\ 
! 
i) 
' 
' 
' 
i) 
i 
1 
' 
i) 
i) 
( 
! 
i) 
1 
i) 
( 
i 
! 
' 
i 
t 
1 
' 
‘ 
' 
! 
' 
! 
i) 
t 
‘ 
' 
i) 
! 
' 
‘ 
i 
' 
t 
' 
1 
t 
1 
1 
1 
( 
i) 
i 
1 
i 
’ 
' 
' 
i) 
' 
1 
' 
' 
' 
! 
( 
1 
i 
' 
' 
' 
' 
' 
' 
1 
t 
' 
f) 
' 
( 
1 
' 
1 
i 
1 
' 
l 
' 
{ 
i 
t 
i 
l 
' 
' 
' 
1 
1 
1 
' 
' 
' 
' 
i 
! 
i) 
1) 
i) 
' 
i) 
i 
t 
' 
‘ 
i) 
l 
( 
( 
{ 
t 
' 
! 


' 
' 
! 
co] » » p rey » » » » » » » 
S ue] iS < a < us] c < Bo] ' 1 s < ] © < aol as) Bo] 
rl o o o a) o o o @ o 1 1 o o 0 @ o o o a) 
=} a u s ia & <x co i = ' ' u u a a G a s oy 
! [s) is) 3 wo su [3] ise) 3] o «o os] @ wo @ oe ° oO 
! u Qa a on 2 o Qa Q. i Q Qa. a Q a u x G 
o a, 2. a. a. o a. a. o a. Q. a. a. a. o o o 
a < <x < = a. <= < a < < <= < << a. ou a. 
{ 
| wn (=) ° oO fo) [o) O° in wm ° ° a (=) Ta) uw wn Q 
a . . ° . . . . Oo OQ . . . ° 
» le | - oN) a = i) in (sa) ie} “ . . “I a aa) (sa) _ aN) ie) isa] 
a tt, ’ ' ' V t ’ 1 t 1 xo Oo fl ! t 1 1 ' t l 
2 H Qa fo) °o fo) oO ite) °o °o (—) “a n °o °o in in ° Oo °Q co) 
; a) Oo ° - - nN 
| 
Jee eee ef ee ee ee ee ee ee ee ee ee ee ee ee oe ee ee ee ee ee oe ee ee ee ee ne a a rr rr re 
i < s > » < > < S 
| S 3 3 Cs o 3 « 3 3 
ses i 3 rd ar) = ° ar) = > ior) 
Bb 1 5 1 i i ’ 1 U ' ' ' ' 1 1 1 ' : ' ' 
cc ! ' ' a a > ' u > 1 1 ' ' 1 ' 1 > a a 1 
ot 1 ion oO CH ° 1 a, ° 1 ' f) ' ’ ' ' ° o o 1 
= | o 1p) wy 2 < Zz z vy) ” 
”Y 
j 
: ' ’ ' ' ! 1 ' t 
1 ’ ’ ’ t 1 fl 1’ 
1 ' ' ’ ’ 1 60 t ’ 
1 1 ' ' 1 l s t ’ 
< | ' ' ' ' ' ' ° 1 1 
o ! I l ' 1 si) ' q ' ' 
a | ' t ' f] o t ' ! 
rs) t ' ' ' I t di ’ 1 1 ’ 1 ' ' ’ ° ’ 1 ’ 
ao f ' ’ ' ’ t ! u ' t t ! 1 t t t S t ' 1 
£, \ ' ! ' 1 ‘ ' a 1 I t i 1 t t t ' 1 ’ 
Ss u ' ' & 1 u ! ' 
a to a0 ioe) ov > to © to 20 
= = c oa u < eal Ss c 
° ° ° su o ° [= ° ° 
4 a a) 4 a > a (os) =) a 
{ 1 ' 1 ' ? t ( ! 1 1 ' 1 t ' ' ' ' t ' 
! ! ! 1 l 1 ' 1 ' ' 1 { I 1 ' ' ' t ' 
! ' ' ' 1 ' ' ! 1 ‘ ' t I f) ! 1 ' ' ! ! 
> | I ! ' I 1 ' ’ i ' ' ’ t ' 1 ’ ' ' i i 
° i ' t ! ' 1 ' ' ! ' 1 ' ' ' ' ’ ' ’ ' 
< | ' ' ' t t ' ' t 1 ' ’ ' ' ’ ' 1 ' ' ' 
o t : ; ' re) ' ' t ' ' ' 1 ' ' ' p ' ‘ ' 
3 t i t 1 < ' ' ’ 1 ! l ' ' l ' c t 1 1 
oa ‘ s fo] s D ' ' S 1 1 ‘ l ' ' t o < s 
oO 1 ° ° ° 3 ' t ° 1 1 ’ ' t t t 3 ° ° 
‘4 o = = s a o o =I o) ® o o o © o roa = = ) 
fk | < € = =) o S i i= < c s c s < < o =] =I < 
| ° ° [e) fe) uu ° a ° 9° Qo ° ° ° ° ° Ss 3 fo) ° 
ut =z 0 oO oO im Zz a oO Z =z 2 2 = 2 Zz fe oO oO z 
S| 
4 OQ 
toa | a a 
rome) | a ~ ~~ a oO oO a a a < < [=] a a a o a a oO 
a i | foal a 
{ ' l ' 7 1 1 ‘ ' i) ' ' ' . ' t . 1 ' . 1 ' ' . 1 
| ’ I 1 2 1 1 t ' 1 ' f top ' to» 1 1 oo» 1 ’ ro. 1 
1 i 1 ss 1 1 ’ ' ’ ' 1 1 i ' i u I ' i ' ' 5 u 
as] | 1 I ‘ o 1 1 ’ 1 1 1 1 ! a ' t @ 1 ' a 1 1 ' 6 1 
c 1 ' p a ' 1 ' ' 1 ’ 1 ‘ a. t n} a. ' yp a 1 i t a, ' 
cai! ' ' g ' I | 1 ' | ' vb ot oO) l iu l ' ! ! 
of 1 ‘ eo v ' t ' ' 1 I 1 &. ww at al @ ' os uC ' ' lo ' 
oa } ' 1 a 1 t I i i ' ' @ c ot ul Ss t a Ss ! ! 2 o¢€ t . 
| t 1 3 1 t ! t t ’ t ao do etl ot o ' a f 1 uo loo 
am | ! ' & A ' 1 OQ ’ ' ' ' 4a 2M Sioa ' Di dowd 1 © A mo c 
an | ‘ — Oo o I ood ae) 1 i ' ' > oO oOo: oe ‘S @ 1 1 a. o a 
' uo Ss GS -f GI poo ' ’ ’ an) eo c¢ «£4 bp fs Ut eo fc ct 1 < Yn A 
aa !} ' o- n 8 Ht St o 1 ot ' >| so a UO on @o cl a @ Ol ' coc @m 
ai bow I < Mn ODO wd at Am wt sl od ® | s 93 - x<@ oO 1 DUD a vl of 6 O Or f& 
of ! at H- =O FG Gt at Met EM wt ml st “Oo FB ot e- G©aQ & Al we St oer "oN Gf Get ae 
n sD 9O 3BU DP BH PY VO BH BEM PH FS SM D XO BH DPD UU 3B DP SB 8M SO DP HO ASL 
DH oo OG om om OM > aM oM OM oo 4 AD = OZ NO O ow £D 
2 oO = x= =] ies} Hi M hd M _ a - = - 2 ° _ n D 


See footnotes at end of table. 


HARRIS COUNTY, TEXAS 


123 


TABLE 18.-~SOIL AND WATER FEATURES--Continued 
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iHydro-| Flooding gh water table. 
} ] 


Soil name and | logic} 1 i | H 
map symbol igroup |} Frequency I Duration i Months i Depth \ Kind { Months 
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i ' ' 1 t fu ! H 

Vamont: H ' ! ! H \ 
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1 , , ' 4 ' 1 
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Vamont part----- 1 oD |None--------~- ! --- i --- H 0-2.0 | Apparent | Nov-Mar 

' 1 J 1 1 1 1 

i ' , i t i 1 
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H ! i I I I ! 

Voss: ' I ' i ' ' i 
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H H { t H 

t 1 i} 1 ! 

! J ! i) 1 
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Ne 


IThis mapping unit is made up of two or more dominant kinds of soil. 
composition and behavior of the whole mapping unit. 


Sl 


See mapping unit description for the 
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See footnotes at end of table. 
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8.1 miles 
1271L=212, 
1271L-352, 

then 0.6 
mile west on Highland 

1271L- 

1271L- 


east on FM 2920 (Tombali- 
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Soil name 
and location 
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mile east and 


south in pasture (modal). 


Texas report no. 


barren dredge site (modal). 
367, 368, 369. 


Texas report no. 


353. 
Shores Road and 200 feet 


From Baytown, 

From Crosby, 

land Shores Road, 

Texas report no. 

207, 208, 209. 

From Addicks, 

west on Interstate Highway 


south in pasture (modal). 
quarters, 


From Tomball, 
Texas report no. 


213, 
Katy fine sandy loam: 


Hockley fine sandy loam: 


Ijam clay: 
Kaman clay: 


See footnotes at end of table. 
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Texas re- 
348. 
199, 
1.4 miles 
then 
Texas 


north on Texas Highway 146 


Texas re- 
to Red Bluff Road, 


3-75 miles 


west on Spring-Stuebner 


Road to Rothwood Road, 


miles north on Rothwood 
-11 miles 


then 1.37 
miles north on Synott Road 


and 75 feet west in pas- 


ture (modal). 


1 


west on Alief Road to 
Texas report no. 
351 


-27 miles south 
350, 


y clay loam: 
150 feet south in 
1271L-306, 


pasture (modal). 


1271L-347, 
1271L=198, 


1 


Soil name 
and location 


From Seabrook, 
See footnotes at end of table. 


and 75 feet east in timber 


(northeast corner of Harris 
(modal). 


0.32 mile west on Red Bluff 
county), 


From Spring, 

Road and 40 feet west in 
timber (modal). 

Fron Alief, 

Synott Road, 

port no. 

Road and 

report no. 

308. 

From intersection of 
Liberty County line and 
Huffman-Cleveland Road 
on Huffman-Cleveland Road 
1271L-~349, 


200. 


port no. 


Kenney loamy fine sand: 
Lake Charles clay: 


Midland silt 
Ozan loam: 


TABLE 19.--ENGINEERING TEST DATA--Continued 


feet east on Zube Road and 
30 feet north in pasture 
(modal). Texas report no. 
1271L-344, 345, 346. 


! 1 1 1 ! 1 
1 1 { t { t 
! } Shrinkage I Mechanical analysis! { t > | Classification 
H { t H io | 
1 Depth | t H t t ! { | Ox! t= 
Soil name ! from | tow f t | Percentage ' Percentage [Liquid! 7% | t a 
and location {surface| be ae at {Volu- {passing sieve--} smaller than-- tlimite! me {| AASHTO3 | wf 
' {Linear {| & {Ratio{metric| = ! i i Se ves 
tot 'No. {No.{No. {No. !0.0510-0210-00510.002} 1 a | 1s 
a t H H ! t L4 £10 [40 [200! mm [ mm! mm [| mm ] L_ t 
t Depth | t t t t H { t { t t t { t { 
t t t t t H t i t t t t H t { t H 
Segno fine sandy loam: H t t { H ! H t i i { H t t H ! t 
From Huffsmith, 3.25 miles | oO-5 {| 0.2 {| 18.5f 2.52! 0.8 !| 95$ 94! 92! 391 23 1 8 } 1 f o {~{ 19 { 4 {A-4(0) {SM-SC 
southeast on Huffsmith Road{ 25-42 { 10.0 { 11.51 1.95] 27.3 | 92t 861 84! 53{ 42 | 34 {| 23 | 22 {| 31 | 17 }A-6(6) icL 
to Kay Kendall Road, then { 60-75 { 13.0 { 12.31 1.89! 34.4 [ H {100f 55! 41 { 33 { 32 {32 ${ 4o { 24 ftA-6(9) ICL 
1.4 miles north on Kay t I t t t t H t H t H H t t t ! H 
Kendall Road and 75 feet t H i t I ! t ! t t t i t H ! t t 
west in timber (modal). t { ! t H t t H t t H t t H t ! H 
Texas report no. 1271L-204,1 t t t t t { ! H H t H ! t i t t 
205, 206. t i H t t t t H H H H H t i t t ! 
t t t t t I H t H H H H t H t t H 
Vamont clay: t t t H t t H H t I t t H t I t H 
From La Porte (Main Street)! o-4 | 16.8 { 10.81 1.931 42.4 } ! 1100; 83t 72 { 51 { 31 t 29 H 4g { 28 !A-7-6(17)!9CL 
3.35 miles south on Texas {| 10-18 | 14.3 [| 14.8! 1.83! 37.3 } ! 1100! 89! 73 | 62 | 47 { 45 {[ 48 { 30 {A-7-6(18)}CL 
Highway 146, then 75 feet !{ 50-65 [| 24.3 [{ 8.2! 2.00! 56.7 ! t {100i 84! 85 {| 70 | 63 [ 61 ¢{ 74 { 54 [A-7-6(20)1CH 
west in pasture (modal). H t i i H t H t H t H H i t { t t 
Texas report no. 127iL-215,! i ! I H t t i H i t t i t t ! H 
216, 217. H t H H H t i t i i H H H t { { { 
! ! 1 1 1 ! ' 1 t t t ' 1 i 1 1 1 
1 1 ! t t i t t t l (i t l 1 { t t 
Voss sand: i I H H { t i t H i H H i H t t t 
From Sheldon (U.S. Highway | 0-5 {| 1.6 { 14.2! 1.81! 4.9! (100? 691 13f 117 tf 7Ti 1 ¢ O {| 18 | 6 {A-2-4(0) [SM 
90), 3.53 miles northeast | 30-70 | 0.0 ! 22.41 1.71! 0.0 } 1100t 80; 5! 1? Of O ¢ O ? 21 { 6 {A-2-4(0) !SP-SM 
on Magnolia Gardens Road H ! ' H I I ! { t t t t i ! t t { 
and 100 feet west in timber} ! ! i I t H H i H H H i { t t H 
(modal). Texas report no. { H t t t t t { t t { H H t { t t 
1271L-210, 211. t t ! t t H t H { t { H t t { t t 
! t 1 1 i 1 1 i 1 1 ' ! 1 1 1 t 1 
1 1 t I 1 iT t t t t t t t t iT t } 
Wockley fine sandy loam: H H H Hl t t i H t H H H H H { t t 
From Hockley, 1.1 miles t 8-17 } 0.0 t 20.2t 1.66! 0.0 | 99! 98! 97} 641i 51 | 26 | 13° ' 11 i 17 ! 4 TA-4(6) {CL-ML 
southeast on U.S. Highway | 17-31 | 6.0 ! 12.5! 1.87! 17.2 | 99! 98! 97! 67! 56 | 35 | 24 |! 22 $ 24 | 10 1A-4(7) ICL 
290 to Zube Road, then 850 {| 50-65 | 8.3 [{ 13.41 1.921 23.0 ! 90f 84! 83! GO! 51 | 35 | 23 | 21 $f 29 } 17 [A-6(8) CL 
t H t H H t t { t { { t t t H t 
1 ' t 1 ' ' t 1 ' 1 i 1 1 1 ' 1 
t 1 { t if t 1 1 L i) t a. L { t t 
1 1 1 , 1 ' ' I 1 ' I ' 1 1 t 1 
t ry ! 1 U t t t t - U t iy t { t 
1 1 t I 1 1 1 1 t 1 1 t 1 1 1 1 
t t t t t C 1 t U t t t t A t t 
' i ' ' 1 ' ' ' ' t i ' ' 1 i} ! 


Mechanical analyses according to the AASHTO Designation T 88. Results by this procedure frequently may differ somewhat from 
results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure 
the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all 
the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is 
analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from calculations of grain- 
size fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes for soil. 

Test procedures may cause minor differences in shrinkage limit, liquid limit, and computed plasticity index. 

3Based on the Standard Specifications for Highway Materials and Methods of Sampling and Testing (Pt. 1, Ed. 8): The 
Classification of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes, AASHTO Designation M 145-49. 

Based on the Unified Soil Classification System, Technical Memorandum No. 3-357, Volume 1, Waterways Experiment Station, 
Corps of Engineers, March 1953. 
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TABLE 20.--CLASSIFICATION OF THE SOILS 


ar 


Family or higher taxonomic class 


rn a ah es 


Bernard 
Bissonnet 


Kenney--------+--~+----~-.- 


Coarse-loamy, siliceous, thermic Typic Argiaquolls 
Fine-silty over clayey, siliceous, thermic Aeric Glossaqualfs 
Fine, mixed, thermic Typic Glossaqualfs 

Fine, mixed, thermic Aquic Glossudalfs 

Pine, montmorillonitic, thermic Entice Pelluderts 

Fine, montmorillonitic, thermic Vertic Argiaquollis 
Fine-silty, siliceous, thermic Aeric Glossaqualfs 

Loamy, siliceous, thermic Grossarenic Plinthic Paleudalfs 
Coarse-loamy, siliceous, thermie Typic Ochraqualfs 

Fine, montmorillonitic, thermic Vertie Albaqualfs 
Coarse-loamy, siliceous, thermic Typie Glossaqualfs 

Fine, montmorillonitic, thermic Typic Haplaquolls 
Coarse-loamy, mixed, nonacid, thermic Aquic Udifluvents 
Fine-loamy, siliceous, thermic Plinthic Paleudalfs 

Fine, montmorillonitic, nonacid, thermic Vertic Fluvaquents 
Fine, montmorillonitic, thermic Vertic Haplaquolls 

| Fine-loamy, siliceous, thermic Aquic Paleudalfs 

| Loamy, siliceous, thermic Grossarenic Paleudalfs 

Fine, montmorillonitic, thermic Typic Pelluderts 

Fine, montmorillonitic, thermic Typic Ochraqualfs 
Fine-loamy, mixed, nonacid, thermic Aeric Fluvaquents 
Coarse-loamy, siliceous, thermic Typic Glossaqualfs 
Fine-loamy, siliceous, thermic Plinthic Paleudalfs 

Fine, montmorillonitic, thermic Aquentic Chromuderts 
Mixed, thermic Aquie Udipsamments 

Fine-loamy, siliceous, thermic Plinthaquic Paleudalfs 
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Clay and clay loam 
Lake Charles 


Beaumont Formation =O 


(clayey sediments) 


Figure 1. Typical pattern of soils and underlying material in association 1. 


Loam and sandy clay loam 


Montgomery Pumanonseoe 


(loamy sediments) 


Figure 2. -Typica! pattern of soils and underlying material in association 3. 
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Fine sandy loam and 
sandy clay loam 
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Les ee 

. Gessner =! 
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Loam and clay loam 


Fine sandy loam and sandy clay loam 


Willis Formation — 
(loamy sediments) 


Figure 3. Typical pattern of soils and underlying material in association 4. 


ye) 
33 


134 SOIL SURVEY 


Figure 4. —Profile of Addicks loam. The layer of calcium carbonate enrich- Figure 5,—Profile of Aldine very fine sandy loam. The subsoil of angular 
ment is at a depth of 23 to 49 inches. The vertical dark areas are blocky clay is at a depth of about 19 inches. 


crayfish krotovinas. 


HARRIS COUNTY, TEXAS 


Figure 6.—Profile of Aris fine sandy loam. Figure 7. —Profile of Bernard clay loam, 
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Figure 8. —Profile of Bissonnet very fine sandy loam. Figure 9. Profile of Clodine loam. Pitted calcium carbonate concre- 
tions are below a depth of 29 inches. Vertical crayfish krotovina 


are filled with dark loamy material from the surface layer. 


HARRIS COUNTY, TEXAS 


a 


ie 


Figure 10. —Profile of Edna fine sandy loam. The surface layer of friable Figure 11.—Profile of Gessner loam. The tonguing and evidence of cray- 
fine sandy loam rests abruptly on the subsoil, which is very firm, fish activity are typical of this soil. 
angular blocky clay. 
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Figure 12. —Profile of Hockley fine sandy loam, 0 to 1 percent slopes. Figure 13. —Profile of Katy fine sandy loam. 
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“ 


Figure 14. —Profile of Kenney loamy fine sand. 


Figure 15. —Profile of Lake Charles clay, 0 to 1 percent slopes. Wide, Figure 16. ~Profile of Segno fine sandy loam, 0 to 1 percent slopes. 


deep cracks are in the upper layers, and intersecting slicken- The plinthite has a bricklike appearance below 
sides are in the lower layers. a depth of 2 feet. 
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Figure 17. —Profile of Voss sand. The finer textured material is Figure 18. —Profile of Wockley fine sandy loam. The dark areas in the 
lower part of the profile are plinthite. 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
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meant for general planning rather than a basis 
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SOIL ASSOCIATIONS 


NEARLY LEVEL, CLAYEY AND 
LOAMY, PRAIRIE SOILS 


Fe Lake Charles-Bernard association: Somewhat poorly . 
drained, very slowly permeable, clayey and loamy soils | 
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Midland-Beaumont association: Poorly drained, very slowly 
permeable, loamy and clayey soils 


NEARLY LEVEL, LOAMY, PRAIRIE SOILS 


GENERAL SOIL MAP 


Clodine-Addicks-Gessner association: Poorly drained, moderately permeable 


soils HARRIS COUNTY, TEXAS 
Wockley-Gessner association: Somewhat poorly drained and poorly drained, moderately ee Scale 1: 316,800 
slowly permeable and moderately permeable soils 


101 2 3 4 5Miles 
GW, Katy-Aris association: Somewhat poorly drained and poorly drained, very slowly permeable soils 


NEARLY LEVEL TO GENTLY SLOPING, LOAMY, FORESTED SOILS 
UY, Aldine-Ozan association: Somewhat poorly drained and poorly drained, very slowly permeable and slowly permeable soils 
Ys Segno-Hockley association: Moderately well drained, moderately slowly permeable soils 

NEARLY LEVEL, FORESTED, BOTTOM LAND SOILS 


Nahatche-Voss-Kaman association: Moderately well drained to poorly drained, rapidly permeable to very slowly per- 
meable, loamy, sandy, and clayey soils 
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CONVENTIONAL SIGNS 
SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 


The first letter of the symbol, always a capital, is the initial letter of the soil 
name. The second letter is a small letter. The third letter, a capital A or B, 
indicates slope. Symbols without slope letters indicate nearly level soils. 


SYMBOL NAME 


Addicks loam 

Addicks—Urban land complex 

Aldine very fine sandy loam 

Aldine—Urban land complex 

Aris fine sandy loam 

Aris—Gessner complex 

Aris—Urban land complex 

Atasco fine sandy loam, 1 to 4 percent slopes 
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Beaumont clay 

Beaumont—Urban land complex 

Bernard clay loam 

Bernard—Edna complex 

Bernard—Urban land complex : - 
Bissonnet very fine sandy loam Streams, double-line 
Boy loamy fine sand 


Clodine loam 
Clodine—Urban land complex 
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Edna fine sandy loam 


Gessner loam 
Gessner complex 
Gessner—Urban land complex 


Harris clay 
Hatliff loam - ; 
Hockley fine dandy loam, 0 to 1 percent slopes P pote tillage 
Hockley fine sandy loam, 1 to 4 percent slopes MASE Sage wemevee® ies implemen 
Not crossable with tillage 
Ijam soils =e Oil wasteland 


Kaman clay 


Katy fine sandy loam i i = Sanitary land fill 
Kenney loamy fine sand 2 —————— 

Kenney—Urban land complex = Canals and ditches ; Industrial dump 
Lake Charles clay, 0 to 1 percent slopes 

Lake Charles clay, 1 to 3 percent slopes Lakes and ponds Clay pit 

Lake Charles—Urban land complex 


Midland silty clay loam 
Midland—Urban land complex 


Nahatche loam 


Ozan loam 
Ozan—Urban land complex 


Segno fine sandy loam, 0 to 1 percent slopes 
Segno fine sandy loam, 1 to 3 percent slopes 


Urban land 


Drainage end or alluvial fan 
Vamont clay, 0 to 1 percent slopes 


Vamont clay, 1 to 4 percent slopes 
Vamont—Urban land complex 
Voss sand 


Voss soils i ocnuiamsien as RELIEF 


Wockley fine sandy loam PR 
Wockley—Urban land complex | Escarpments 
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Pr MMAA eet 


Short steep slope 
Prominent peak 


Well, oil or gas Depressions 


; Crossable with tillage sv", 
Forest fire or lookout station ... implements ayhat 


: Not crossable with tillage e"”, 

Windmill implements... Su? 
Contains water most of x 5 
the time 
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